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PREFATORY  NOTE. 


For  some  time  past  Students  of  Pathology  in  Edinburgh  University 
have  experienced  tlie  want  of  a text  book  which,  while  moderate  in 
dimensions,  could  be  relied  upon  to  supply  a full  knowledge  of  the 
subject. 

In  the  absence  of  such  a book,  the  compilers  of  these  “ Notes  ” 
have  endeavoured  to  place  before  the  student  a succinct,  yet  com- 
prehensive, account  of  the  science,  in  the  hope  that  it  may  render 
his  work  easier  and  at  the  same  time  more  congenial  than  many  are 
accustomed  to  find  it.  The  various  sections  have  been  dealt  with 
very  much  in  the  order  adopted  by  Professor  Greenfield  in  his 
lectures,  and  the  works  of  Coats,  Ziegler,  Payne,  and  Woodhead 
have  been  consulted  on  many  points.  Nothing  original  is  claimed 
for  the  work  beyond  what  is  hoped  will  prove  to  be  clearness  and 
system  in  the  method  of  treatment 

To  further  aid  the  student,  the  volume  has  been  interleaved,  in 
order  to  provide  space  for  diagrams,  and  for  any  additional  notes 
which  may  be  added  in  the  lecture  room. 


Edinburou,  October,  1889. 
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PART  I. 


GENERAL  PATHOLOGY. 


RETROGRESSIVE  METAMORPHOSES. 

CLOUDY  SWELLING 

Is  a term  which  was  first  applied  by  Virchow  to  a peculiar  change 
in  the  essential  tissue  of  cei*tain  organs,  and  which  he  described  as 
“ hypertrophy  with  a tendency  to  degeneration.” 

Cause. — It  may  be  due  to  (1)  High  temperature  (fevei-s),  (2)  Early 
inflammations,  (3)  Deranged  nutrition,  (4)  Poisons  (animal  or  vegetable), 
or  (5)  Bums. 

It  occurs  in  those  paits  of  the  body  having  the  most  complex 
functions,  the  commonest  positions  being  the  kidney,  liver,  and  musculai* 
substance  of  the  heart. 

MiePOSCOpic  appearance. — Tlie  cells  affected  become  enlarged 
and  granular,  in-egular  in  shape,  and  easily  detached  from  one  another, 
thus  showing  that  the  cement  substance  between  the  cells  is  affected. 
Vacuoles  appear  in  the  cells,  the  nuclei  enlarge  but  become  less  distinct, 
and  in  later  stages  the  cells  break  down. 

Naked  eye  characters. — As  a result  of  these  cell  changes  the 
organ  appears  swollen,  but  its  vascularity  is  diminished  owing  to  the 
swollen  cells  lessening  the  lumen  of  the  vessels,  and  consequently  it  has 
a pale  cloudy  appearance.  If  the  disease  occurs  superficially  instead 
of  “ en  masse  ” the  surface  becomes  irregular. 

Chemical  Characters.— On  adding  acetic  acid  the  gi-anules  dis- 
appear. They  do  not  stain  with  osmic  acid,  nor  are  they  affected  by 
carmine  or  logwood  dyes  ; therefore  the  granules  are  not  fatty  in  nature, 
nor  are  they  composed  of  protoplasm. 
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Theories  as  to  Nature  of  Cloudy  Swelling.— (a)  It  is  often 
stated  to  be  due  to  precipitation  of  albuniiuous  particles  in  tlie  cell,  hence 
called  “ albuminoid  degeneration.”  (b)  Virchow  thinks  the  cell  takes 
np  more  nourishment  than  it  cjin  digest,  and  so  the  waste  particles  are 
left,  (c)  Greenfield  believes  that  the  apjiarent  particles  are  not  separate, 
but  are  only  the  nodal  jjoints  of  the  cell  network  shown  with  increased 
distinctness,  and  probably  caused  by  an  alteration  in  density  of  certain 
parts  of  the  cell  substance. 

Results.-  If  the  irritant  be  removed  the  organ  may  return  to 
normal,  othei*wise  the  process  may  terminate  in  fatty  degeneration. 

FATTY  DEGENERATION  and  INFILTRATION. 

Fatty  Degeneration  as  distinguished  from  Infiltration  is  a time  con- 
veraion  of  the  protoplasm  of  the  cell.  Although  the  distinction  is  quite 
obvious,  yet  the  one  condition  frequently  runs  into  the  other.  Thus, 
after  food  is  taken,  the  fatty  materials  brought  to  the  liver  by  the  portal 
vein  are  deposited  at  the  periphery  of  the  lobules  as  droplets  of  fat ; 
gradually  these  droplets  get  oxidized  and  disappear.  If,  however,  the 
fat  be  deposited  so  rapidly  that  it  cannot  be  entirely  oxidized,  what  is 
known  as  “ fatty  infiltration  ” takes  place,  i.e.,  an  abnormal  quantity  of 
fat  is  deposited  in  the  cell.  But  if  the  protoplasm  itself,  through  loss  of 
vitality  or  a decreased  supply  of  oxygen,  becomes  converted  into  fatty 
material,  then  the  condition  of  “ fatty  degeneration  ” results. 

FATTY  DEGENERATION. 

The  positions  in  which  it  occurs  are  unlimited.  The  most  common 
sites  are  the  liver,  kidney,  and  heart.  Speaking  generally,  it  occurs 
under  conditions  of  defective  nutrition,  and  mainly  aflfects  the  cells  of 
tissues. 

Naked  eye  appearance.— The  organ  is  paler  than  normal  and  is 
easily  broken  down.  The  weight  and  specific  gravity  are  diminished,  and 
a piece  of  the  organ  may  float  in  water.  In  the  later  stages  it  is  wasted. 

Microscopic  Characters.— The  cells  are  usually  shrunken,  and 
contain  minute  isolated  oil  globules  which  are  strongly  refracting. 
The  nucleus  shares  in  the  degeneration  as  a rule,  but  is  sometimes 
unaffected. 

Causation.— I.  General  (1)  Defective  nutrition,  in  ( a^old  age,  from 
imperfect  assimilation  ; (h ) inanition,  e.g.,  in  cancer  of  the  stomach  ; 
(c)  wasting  diseases,  e.g.,  phthisis  ; (2)  Imperfect  oxidation,  e.g.,  from 
poisons,  especially  phosphorus  and  alcohol.  II.  Local  (1)  diminished 
blood  supply  ; (2)  loss  of  function,  e.g.,  in  muscle  fibre. 

Chemical  Reactions.— The  affected  parts  stain  black  with  osmic 
acid,  the  outline  of  the  oil  globules  being  well  marked  ; benzol,  ether,  or 
chloroform  dissolves  out  the  oil.  Acetic  acid  has  no  effect. 
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Nature  of  the  Change. — Three  tlieories  iiave  been  ])Ut  forward. 
(1)  A chemical  change  takes  jdace  in  tlie  proleid.s  of  tlie  tissue  V>y  wliich 
they  split  up,  leaving  fat  Jisone  of  their  residues.  (2)  In  all  tiasues  there 
is  a certain  amount  of  fat  chemically  combined  with  the  proteid  element, 
and  when  this  combination  is  severed  the  fat  appears.  (3)  The  fat 
accumulates  through  insufficient  oxidation. 

The  firet  view  is  of  most  importance,  os  illustrated  in  the  following 
facts  ; — Freshly  made  cheese  contains  between  80  and  90%  of  casein 
and  a small  percentage  of  fat.  If  kept  for  a time  and  allowed  to  ripen, 
the  fat  may  increjise  up  to  30°/oi  while  the  ca.sein  correspondingly 
decrease.s.  The  inference  is  obvious  that  the  fat  has  increased  at  the 
expense  of  the  proteid.  Further,  there  is  a substance  “ adipocere,” 
which  is  produced  in  dead  bodies  when  allowed  to  remain  at  a low 
temperature  in  water  or  damp  soil.  The  muscles  become  tallowy,  and 
compounds  of  palmitic  and  oleic  acids  with  ammonia  and  lime  salts  ai-e 
found  in  them.  If  you  place  proteids  in  the  same  condition  they  will 
undergo  a .similar  decomposition. 

Again,  if  animals  are  fed  on  an  exclusively  nitrogenous  diet,  the 
amount  of  fat  in  the  body  remains  normal,  and  the  females  secrete  milk 
plentifully,  and  with  the  normal  proportion  of  cream. 

Lastly,  the  experiments  of  Bauer  on  phosphorus  poisoning  afford 
a very  striking  proof.  Phosphorus  has  the  property  of  diminishing 
oxidation  in  the  body,  and  causing  proteids  to  break  down.  Bauer 
ascertained  the  amo\int  of  urea  excreted  by  a dog,  and  then  poisoned  it 
by  small  doses  of  phosphorus.  He  found  that  the  urea  increased  in 
quantity  day  by  day  until  the  dog  died.  After  death  the  organs  were 
found  in  a state  of  extreme  fatty  degeneration.  Thus,  part  of  the 
nitrogen  derived  from  the  decomposed  proteids  was  excreted  as  urea, 
and  pai-t  stored  up  as  fat. 

In  fatty  degeneration  the  function  of  the  organ  affected  is  canned 
on,  though  weakly,  unless  the  condition  be  far  advanced.  The  organ 
may  return  to  nonnal  when  the  degeneration  has  been  slight ; otherwise 
caseation  or  even  calcification  may  result. 

FATTY  INFILTRATION. 

Consists  in  a deposit  of  fat  in  tissues  which  do  not  normally  con- 
tain fat,  or  an  increased  deposit  in  tissues  which  normally  contain  some 
fat.  The  connective  tissue  coi-puscles  between  the  muscular  fibres  of 
the  heart  do  not  normally  contain  any  oil ; should  they  do  so,  we  get 
one  form  of  “ fatty  heart.” 

Fatty  infiltration  does  not  interfere  with  the  function  of  an  organ 
to  the  extent  that  fatty  degeneration  does.  The  globules  are  much  lai-ger 
and  usually  occur  singly  in  a cell  ; rarely  more  than  two  are  seen  in  the 
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same  cell,  lu  this  condition  the  organ  may  be  increased  in  weight 
although  the  sp.  gr.  is  less  than  normal. 

Causation.— ('a J K.xcessive  consumption  of  fats  or  airbo-hydrates. 
(/^J  Defective  oxidation,  c.r/.,  in  lung  di-sease  ; CcJ  Cei’tain  nervous 
disefises,  e.y.,  insjinity ; (cl)  Constitutional  conditions,  e.ff.,  repeated 
parturition  ; (e)  Kevei-s, — it  frequently  follows  tyjihoid. 

Adiposity  is  a great  increase  of  fat  in  normal  positions,  and  is  a 
])iithological  condition  often  associated  with  the  .above. 


CALCIFTCATION. 

TTiis  condition  is  an  evidence  of  degeneration,  and  is  often  a sequel 
to  fatty  degeneration.  It  is  one  of  the  commonest  evidences  of  impaired 
nutrition  of  tiss>ie,  and  while  frequently  found  in  man,  it  is  still  more 
common  in  herbivora.  It  consists  in  the  dejwsit  of  salts  similar  to  those 
which  exist  in  normal  bone,  i.e.,  calcium  cai’bonate  and  phosphate, 
magnesium  carbonate  and  i)hosi)hate. 

If  we  have  an  incieased  quantity  of  lime  and  magnesium  salts  in 
food,  they  do  not  cause  an  increase  in  bone  ; but  if  they  be  omitted,  the 
bones  are  impaired,  esi)ecially  if  the  animal  be  young  and  gi'owing.  In 
physiological  calcification  these  salts  are  in  intimate  combination  with 
the  tissue,  but  such  is  not  the  case  in  pathological  calcification.  Deposi- 
tion usually  takes  place  in  a granuhu-  form,  tii-st  between  the  cells,  later 
in  the  cells.  The  granules  are  very  minute,  but  when  they  run  together 
they  present  a crystalloid  appearance.  These  larger  mtisses  ai'e  higlily 
refractive,  and  impart  a hardness  and  whitish  colour  to  the  tissue.  The 
condition  leads  to  increased  bulk,  and  is  frequently  associated  with 
decayed  vitality  and  senile  changes.  It  tends  to  occur  in  the  arterial 
system  more  than  the  venous,  because  the  carbonic  acid  in  the  venous 
blood  retains  the  salts  in  solution.  In  the  arterial  system  the  chief 
parts  affected  are  the  aorta,  mitral  valve,  and  the  deep  layei-s  of  the 
inner  coiit  in  large  arteries ; aiul  it  is  .associated  with  atheroma,  .affecting 
the  newly  formed  material  in  that  condition.  It  very  rai’ely  .attacks  the 
smaller  arteries,  and  the  ciipillarv  and  venous  systems  are  usinally  free. 

The  structures  in  which  the  process  frequently  takes  place  may  be 
enumerated  .as  follows  : — c.artil.ages  of  ribs  .and  larynx ; tendons  .and 
fibrous  membranes  ; tumoui-s  and  dead  tissue  ; parts  which  have  under- 
gone caseation,  bronchi.al  and  mesenteric  glands  ; old  pus,  as  in 

amphy- ; blood  clots,  the  so-called  vein  stones  or  phleboliths  ; 

secretions  brought  up  from  the  fauces ; j).ar,asites,T.  spir.alis  and  Hydatids ; 
fcetus  in  utero  dying  frecjuently  becomes  calcified  (lithopa^dion). 

It  is  supposed  that  the  condition  is  due  to  the  affinity  of  fatty  acids 
for  lime  salts,  the  acids  becoming  oxidized  after  a time,  leaving  the 
salts  as  a deposit. 
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It  may  occur  by  a transference  of  salts  from  bones  to  other  tissues. 
In  rickets  and  osteomalacia  lime  sails  have  been  found  deposited  in 
the  liver  and  kidney — calcareous  mebustasis. 

In  calcitication,  as  distinguished  from  ossification,  the  bony  tissue 
shows  no  Havei-sian  canals  nor  lacunae. 

CASEATION 

Usually  follows  fatty  degeneration,  and  derives  its  name  from  the 
cheesy  appearance  of  its  jiroduct.  The  process  bikes  place  in  tissues 
which  have  been  cut  ofi’  from  their  blood  supply,  such  as  a gumma 
resulting  from  endai'teritis  obliterans  of  a blood  vessel,  the  area  supplied 
by  the  vessel  degenerating  and  caseation  setting  in.  It  is  also  well  seen 
in  an  infai’ct  as  the  residt  of  embolism. 

The  convei-siou  of  a tissue  into  a cheesy  mass  may  occur  in  one  of 
three  ways.  (1)  It  may  gradually  assume  as  a whole  a more  and  more 
homogeneous  appearance,  the  cells  fusing  together  and  losing  their 
nuclei,  e.^.,  in  tuberculosis.  (2)  Detached  homogeneous  masses  may  first 
be  foimed  which  fuse  together  into  one  continuous  mass.  (3)  The  tissue 
may  first  dissolve  and  be  replaced  by  granule.?  and  granular  fibrils  of 
fibrin  ; these  then  coalesce  into  a dense  uniform  mass,  e.^.,  in  pneumonia. 

Micposeopie  appearance. — One  can  distinguish  the  outlines  of 
degenerated  cells  (devoid  of  nuclei)  minute  granules,  fatty  acids,  oil 
globules,  and  cholesterin  crystals.  These  last  are  transparent  rhombic 
plates  notched  at  the  angles  ; they  are  soluble  in  ether,  chloroform,  and 
bile  acids,  also  in  hot  alcohol,  insoluble  in  cold  alcohol.  When  gently 
heated  with  five  parts  of  sulphuric  acid  and  one  part  of  water,  the  crystals 
turn  caimine  at  the  edges. 

The  ultimate  condition  of  the  caseous  mass  is  either  softening  and 
liquefaction  with  absoi-ption,  or  calcification. 

SEROUS  OR  DROPSICAL  DEGENERATION 

Are  terms  applied  to  a process  which  very  much  resembles  cloudy 
swelling.  The  degeneration  chiefly  affects  epithelial  cells,  which  imbibe 
fluid  and  become  swollen  in  appearance.  Vacuoles  appear  in  the  cells, 
the  spherical  vacuoles  containing  a clear  liquid.  The  nucleus  also  swells 
up,  and  at  length  appeal’s  as  a distended  vesicle  with  clear  contents. 
The  condition  is  well  seen  in  burns,  when  the  deeper  epithelial  cells  are 
observed  to  be  chiefly  affected.  The  change  also  takes  place  in  liver 
cells. 

Cause. — It  seems  to  be  a rapid  absoi’ption  of  fluid  from  the  lymph. 
MUCOID  DEGENERATION. 

There  are  two  varieties  of  this  degeneration.  (1)  Affecting  cells  and 
cell  products  (Mucoid  degeneration  proper).  (2)  Affecting  connective 
tissue  (Myxomatous  degeneration.) 
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(1)  A physiological  example  of  mucoid  degeueration  is  found  in  the 
salivary  coi’jiuscles.  The  mucoid  degeneration  of  cells  resembles  that 
which  takes  place  in  normal  secretion  of  mucus,  but  there  is  greater 
distension  of  the  cells.  The  condition  is  well  seen  in  catarrh  of  a mucous 
surface  when  the  normal  secretion  is  exaggerated.  It  is  found  in  cysts, 
and  in  degenerative  products  of  cells.  The  exudation  sbige  in  pneu- 
monia is  a beautiful  example  of  the  latter  form. 

(2)  Myxomatous  Degeneration  in  connective  tis.sue.  This  not 
only  occurs  in  connective  tissue,  but  also  in  cartilage  and  bone.  Mucoid 
connective  tissue  exists  in  the  foetus,  forming  a great  part  of  the  subcu- 
taneous fat,  which  afterwards  becomes  “Wharton’s  jelly”  of  the  um- 
bilical cord. 

Nature  of  the  Change. — Instead  of  fibres  of  connective  tissue 
with  flattened  cells  we  get  branching  cells  with  the  interspaces  filled  with 
mucus.  So  in  cartilage,  the  matrix  becomes  liquefied  and  the  cells 
persist.  Similar  changes  take  place  in  bone.  In  some  cases  the  cells  also 
in  connective  tissue  may  undei’go  mucoid  change — become  “ dropsical.” 
As  the  tissue  seems  to  return  to  its  original  embryonic  form,  it  may  be 
more  properly  called  a “degradation”  than  a degeneration.  Virchow 
calls  it  Metaplasia,  i.e.,  conversion  of  one  type  of  tiasue  into  another. 
Degeneration  of  the  villi  of  the  chorion  is  a good  example,  forming  the 
“ hydatid  mole.”  Similar  changes  take  place  in  cai-tilaginous  tumours. 

Chemical  Reactions. — Mucin  swells  up  in  watei-,  and  is  coagulated 
by  acetic  acid  or  alcohol. 


COLLOID  DEGENERATION. 

This  degeneration  is  allied  to  the  foimer,  but  is  almost  limited  to 
epithelial  cells  and  their  degenerated  products.  We  have  colloid 
material  normally  in  the  thyroid  and  prostate.  When  it  increases  in 
the  thyroid,  goitre  results.  In  the  prostate,  it  occasionally  forms  masses 
which  calcify  and  become  calculi.  It  is  often  found  in  the  kidney, 
forming  small  cysts  the  size  of  a pin’s  head,  as  in  “ giauular  contracted 
kidney.” 

Naked  eye  appearance.— Tlie  tissue  is  swollen,  and  has  the  con- 
sistence of  half-set  glue.  The  condition  is  well  seen  in  colloid  cancer 
where  the  new  material  appears  like  sago  or  tapioca.  Very  often  the 
degenerated  parts  have  a yellow  colour. 

Microscopic  appearance — The  mass  of  the  cell  becomes  swollen, 
more  highly  refractile,  and  infiltrated  with  some  jelly-like  material,  the 
nucleus  persisting.  Later,  the  nucleus  may  disappear.  As  the  cells 
degenerate  they  become  more  or  less  fused,  forming  masses  of  this  colloid 
material. 
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Nature  of  the  change. — Virdiow  states  that  a substance  called 
colloidin  has  been  separateil.  This  is  not  a proteicl,  and  iliflera  from 
mucin  in  containing  sulphur. 

Chemical  Reactions.— It  is  distinguished  from  mucoid  degene- 
ration by  non-preci))itation  on  adding  alchohol  or  acetic  acid.  But,  on 
the  other  hand,  buinic  acid  coagulates  it. 

GLYCOGENIC  DEGENERATION. 

Tliere  is  a degeneration  found  in  the  kidney,  and  to  a less  extent  in 
the  liver  in  diabetes?.  Its  nature  is  not  fully  made  out,  but  one  vai'iety 
is  known  as  glycogenic  degeneration.  In  the  kidney  the  degenerative 
process  fakes  jslace  in  Henle’s  looped  tubes  and  the  collecting  tubules. 
It  consists  in  a change  in  the  epithelial  cells,  which  become  swollen, 
homogeneous  looking,  and  hyaline,  but  at  tlie  same  time  the  outlines  of 
the  cells  are  preserved.  In  some  cases  where  the  liver  has  been  secured 
immediately  after  death,  glycogen  has  been  observed  as  particles  in  the 
cells.  Whether  this  should  be  called  glycogenic  degeneration  or  not  is 
doubtful. 

DEGENERATIONS  AFFECTING  FORMED  TISSUES. 

In  this  group  of  degenerations  the  affected  parts  undergo  a homo- 
geneous swelling,  becoming  more  translucent  and  losing  their  characte- 
ristic appearance.  They  are  further  characterized  by  an  increased 
durability  in  the  tissues,  and  are  recognized  by  (1)  micro-chemical 
reactions,  (2)  conditions  of  occurrence,  and  (3)  the  particular  structures 
affected. 

The  group  includes  Vitreous,  Hyaline,  and  Waxy  Degenerations. 

A. — VITREOUS  DEGENERATION  (Zenker’s  Degeneration). 

The  condition  is  seen  in  muscle  which  has  been  subjected  to  severe 
strain  or  injury  It  is  also  observed  in  cases  of  typhoid  fever,  and  is 
then  probably  due  to  the  inflammatory  condition.  The  muscle  becomes 
pale  like  that  of  a fish. 

Micposeopic  Cha,ng6S — These  are  well  seen  in  the  abdominal 
muscles  in  typhoid.  The  fibres  loose  their  striation,  become  homogeneous, 
and  ac(piire  a viti'eous  f)r  glassy  a])pearance.  They  are  brittle  and  tend 
to  fracture  transversely. 

Stains. — Dull  pink  with  picro-carmine,  very  like  the  staining  of 
colloid  material. 

Nature  of  Change. — There  is  diveraity  of  opinion  among  authori- 
ties. Some  say  it  is  like  colloid  change.  Cohnheim  groups  it  under 
Coagulative  Necrosis”  pi’oduced  after  death.  Others  say  it  is  aualagous 
to  hyaline  degeneration. 
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B.— H Y ALl  N K DEGENERATION . 

Is  a diseiise  of  connective  tissue  and  musculiu-  fibres  in  arterioles, 
affecting  chiefly  the  arterioles  of  the  brain,  pia  mater,  spleen,  and  kidney, 
and  also  ganglionic  cells.  The  affected  tissues  acquire  a peculiar  translu- 
cent appearance.  The  change  is  apt  to  occur  in  irregular  distribution, 
frequently  as  localized  thickenings.  When  the  arteries  are  affected, 
the  epithelium  lining  the  vessels  is  usually  normal,  although  the  inner 
coat  is  swollen,  and  the  lumen  almost  obliterated.  The  middle  coat  is 
usually  uniformly  affected.  In  the  outer  coat  the  changes  ai’e  less  seen 
in  a typical  form. 

Causation. — It  occuis  in  blood  poisonings — -animal,  vegetable,  or 
mineral — pyaemia  and  septicaemia,  scarlet  fever,  and  inflammations.  In 
diphtheria,  it  involves  the  spleen  and  kidneya 


REACTIONS. 


Healthy  tissue. 


Hyaline. 


Iodine, 

Iodine  and  sul- 
phuric acid. 
Methyl  violet. 


Yellow  (canary). 

Yellow. 

Blue. 


Yellow. 

Yellow. 

Blue  (sometimes 
red). 


Waxy. 

Mahogany  brown. 

Slaty  blue. 

Rose  violet. 


Hyidine  tissues  are  not  affected  by  acetie  acid,  nor  coagulated  by 
alchohol,  which  only  causes  a shrinking.  Like  all  proteid  substances, 
hyaline  matter  stains  deeply  with  Millon’s  reagent. 

Nature  of  Change. — It  consists  of  a chemical  change  in  the  tissue 
elements,  probably  a simple  combination  of  the  tissues  with  some  of  the 
proteids  of  the  blood,  a kind  of  coagulation  of  fibrin.  The  change  is 
most  likely  due  to  the  localized  action  of  some  poison,  probably  to  some 
ferment  evolved  by  micro-organisms.  Similar  changes  may  be  produced 
by  dihite  acids  injected  into  the  vessels  of  a newly  dead  bofly. 


C. — WAXY  DEGENERATION  (“  Amyloid,”  “ Lardaceous  ”). 
Next  to  “ fatty,”  this  is  the  commonest  of  :dl  degenerations,  and  is 
very  widely  spread.  The  tissues  affected  present  a jieculiar  homogeneous 
swelling,  and  are  more  translucent  than  normal.  There  is  an  increase  in 
size,  weight,  and  specific  gi-avity  of  the  organ  affected.  Owing  to  the 
lumen  of  the  vessels  being  narrowed,  the  organ  is  paler  than  normaL 
Sites.— The  organs  moat  frequently  affected  are  the  liver,  spleen, 
kidneys,  intestine  and  lymphatic  glands  ; while  the  tissue  elements 
involved  are  chiefly  connective  tissue  fibrils  and  basement  membranes. 
The  elements,  in  order  of  affection,  are  the  connective  tissue  of  the 
smaller  arteries,  arterioles,  cai)illaries  as  they  are  given  off  from  the 
arterioles,  and  at  more  advanced  periods,  basement  membranes.  The 
change  begins  in  the  middle  coat  of  arteries  and  extends  outwards.  As 
a rule  it  is  the  delicate  connective  ti.ssue  fibrils  lying  between  the  muscle 
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cells  which  are  iii-st  alieoteil.  This  is  a ilistinction  between  waxy  ami 
the  hvaline  condition.  In  the  latter  dcLtener.ition,  both  nnisctdar  ami 
connective  tissue  elements  are  affected,  but  rarely  do  we  tind  the  muscle 
cells  affected  in  waxy.  The  vessels  become  so  thick  that  capillaries  can 
be  divided  into  three  coats.  Waxy  material  has  a remarkable  power 
of  resisting  subsequent  degenerations,  and  it  occupies  a unique  position 
in  this  respect. 

Conditions  of  occurrence  -.According  to  the  re.searches  of  Hilton 
Fagge,  and  those  of  more  recent  date  carried  on  by  Dr.  Hibson,  the  con- 
dition occurs  most  frequently  in  chronic  phthisis,  to  a le.ss  extent  in 
chronic  suppuration,  and  to  a less  extent  still  in  syphilis.  In  a few  ca.ses 
it  has  been  found  in  malignant  disea.se,  and  following  acute  i-heumatism. 

Nature  of  the  change — If  we  dige.st  a wa.xy  organ  artificially,  there 
is  left  behind  a substance  allied  “Lardacein.”  It  is  soluble  in  strong 
hydrochloric  acid.  If  diluted  with  water  .syntonin  is  precii)itated,  thus 
showing  the  ]n-oteid  nature  of  the  substance.  It  is  decomposed  by  strong 
sulphuric  acid,  giving  rise  to  leucin  and  tyrosin.  It  is  soluble  in  alkalies- 
Eosin  stains  it  a bright  I’ed  colour! 

Some  time  ago  a committeee  of  the  Pathological  Society  analysed 
the  ash  of  specimens  from  three  healthy,  and  three  lardaceous  livers  for 
potassium,  sodium,  phosphoric  acid,  and  chlorine  ; and  arrived  at  the 
following  results : — 

Potassium.  Sodium.  Phosphoric  Acid.  Chlorine. 

Healthy  Livere,  average  '2821  0948  '3295  T073 

Lai’daceous  „ „ T319  1902  T981  T664 

Since  potassium  and  phosphoric  acid  predominate  in  the  blood 
corpuscles  and  pus  coiqiiiscles,  while  sodium  and  chlorine  predominate  in 
blood  serum,  these  figures  show  that  a great  loss  of  pus  corpuscles  ('as  in 
chronic  suppuration)  would  produce.a  deficiency  of  tho.se  elements  which 
are  actually  found  to  be  lacking.  But  this  does  not  account  for  the 
occurrence  of  the  waxy  degeneration  apart  from  suppuration. 

It  is  supposed  to  be  a degenerative  change  in  the  tissue  elements 
(probably  caused  by  bacteria),  by  virtue  of  which  they  are  enabled  to 
take  up  certain  proteid  elements  from  the  blood,  the  combination  resulting 
in  the  waxy  change  (Greenfield). 

There  is  no  sufficient  evidence  to  show  that  the  waxy  is  a further 
stage  of  the  hyaline  change,  although  they  often  lie  side  by  side. 
The  condition  may  occur  within  four  months  of  perfect  health,  for 
instance  after  a suppurating  gun  shot  wound,  though  it  usually  takes 
a much  longer  time  to  develop. 

Results — The  tissues  may  return  to  normal  if  the  condition  be  not 
far  advanced,  and  the  cause  removed.  They  may  break  down  into  a 
granular  mass.  Fatty  degeneration,  and  even  calcification  may  take 
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place.  The  walls  of  the  vessel  are  quite  ))eriueal)le  to  fluiil,  thus  allowing 
an  exosmosis  of  the  waxy  material. 

Chemical  Reactions* — See  Hyaline  degeneration. 

LOCALIZED  WAXY  DEGENERATION. 

We  sometimes  find  in  the  tissues  local  patches  which  give  the  reac- 
tions of  waxy  change,  particularly  in  inflamed  muscle  round  an  old 
abscess,  in  lymj)hatic  glands,  in  tumours,  especially  malignant  forms,  in 
degenerated  cartilage,  and  in  some  diseases  of  the  eye.  But  the  change 
is  rare,  and  it  is  an  open  question  whether  there  is  not  general  waxy 
change  in  the  body  at  the  same  time. 

Corpora  Amylacea— The  term  is  applied  to  oval  or  flattened 
masses  comitosed  of  concentric  layers  deposited  round  a central  nucleus, 
which  is  not  unfrequently  the  remains  of  a cell  or  blood  crystal.  They  are 
found  in  the  choroid  plexus,  membranes  of  the  brain  and  spinal  cord, 
prostate  of  old  men,  emphysematous  lungs,  cancerous  tumours,  and  old 
blood  clots.  Virchow  regards  them  as  having  the  same  composition  as 
: waxy  material.  Greenfield  believes  they  are  analogous  to  colloid  casts, 

i They  sometimes  become  calcified. 

Staining  reactions. — Iodine,  and  Iodine  with  sulphuric  acid  give 
stains  corresponding  to  the  ordinary  waxy  change  ; but  other  reagents 
give  stains  which  vary. 

URATIC  INFILTRATION. 

In  the  condition  of  gout  there  are  found  deposits  of  acid  urate  of 
soda  in  the  joints  of  the  hands,  feet,  knee,  &c.  Similar  deposits  are  found 
in  tendons,  fascia,  subcutaneous  connective  tissue  of  the  ears  and  eyes, 
connective  tissue  of  the  kidney,  and  on  the  valves  of  the  right  heart. 
The  form  of  deposit  is  either  in  minute  delicate  needles  or  fine  granules. 

(It  takes  place  first  in  the  cells,  and  later  between  them,  differing  from 
calcification,  where  the  deposit  always  takes  place  firet  in  the  matrix. 
In  joints,  the  more  superficial  layers  of  the  cartilage  are  affected,  where 
it  forms  an  incrustation,  which,  to  the  naked  eye,  looks  very  like  white 
paint. 

The  condition  is  due  to  defective  metabolism  and  oxidation.  In 
gout,  uric  acid  is  found  in  the  blood  (Garrod),  while  there  is  a defective 
excretion  of  it  by  the  kidneys.  Galvani  in  one  of  his  experiments  liga- 
tured the  ureters  of  a bird,  and  found  urates  afterwards  de|)osited  in  the 
tissues. 

, Chemical  Reactions. — (l)  Dilute  acids  dissolve  the  urates.  (2) 

Murexide  test; — evaporate  with  nitric  acid,  touch  the  resitlue 

with  ammonia,  and  a purj)le  colour  is  obtained. 

PIGMENTARY  DEGENERATION  AND  INFILTRATION. 
Physiological  jugment  exists  in  the  choroid,  cutis,  membranes  as,so- 
ciate<l  with  the  nerve  centres,  hair,  and  muscle.  Organs  containing  an 
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excess  of  pigment  are  not  necessarily  impaired  either  in  structure  or 
function,  though  the  condition  is  usually  jissociated  with  some  disease 
(Payne). 

Pathological  pigiuentation  may  be  cla.ssified  into  1. — that  which  is 
elaborated  within  the  body,  and  II. — that  derived  from  without. 

I.  (a ) True  degeneration. — The  best  example  of  this  form  is  seen  in 
the  condition  of  brown  atrophy  of  the  heart,  wiieu  the  Jiormal  pigment 
round  the  nucleus  is  markedly  increased,  while  the  muscle  cell  is  atrophied. 
In  the  ganglionic  cells  of  the  sympathetic  and  central  nervous  system 
(locus  niger)  it  is  also  found. 

(b)  Abnormal  quantity  or  distribution  of  normal  pigment.  In  Addi- 
son’s disease  there  is  an  exaggeration  of  the  normal  pigment  in  the  rete 
Malphigi  of  the  skin.  It  chiefly  affects  the  parts  exposed  to  light.  The 
mucous  membranes,  tongue,  lips,  and  inside  of  the  cheeks  are  also  pig- 
mented. Leprosy  and  pigmented  moles  of  the  skin  are  other  examples. 
In  melanotic  sarcoma,  and  some  forms  of  melanotic  cancer,  the  pigment 
is  chiefly  in  the  cells,  and  is  elaborated  by  them. 

(c)  From  the  blood  or  Bile. — In  ]5urpura,  haemorrhages  are  found 
beneath  the  skin  ; these  give  rise  to  pigmented  patches,  which,  however, 
soon  disappear  owing  to  the  absorption  of  the  extravasated  blood.  But 
if  we  examine  the  part  of  a brain  into  which  haeinorrliage  luis  taken  place, 
eight  days  after  the  injury,  we  may  And  pigmented  crystals.  These 
crystals  have  been  known  to  persist  for  25  years.  How  are  they  formed  ? 
When  blood  is  effused,  part  of  it  is  absorbed,  some  of  the  corpuscles  are 
taken  up  by  the  lymphatics  ; the  clot  shrinks,  becomes  drier,  and  soon 
decays.  The  white  corpuscles  and  fibrin  undergo  fatty  degeneration. 
Some  haemoglobin  soaks  into  the  surrounding  tissues,  and  a certain 
amount  remains  in  situ.  As  occura  in  experiments,  the  hmmoglobin 
is  supposed  to  split  up  into  globin  and  hrematin,  the  latter  of  which 
contains  all  the  iron  of  htemoglobin.  The  limmatin  splits  up,  and  the 
iron  is  deposited  in  the  tissues  as  the  hydrated  ferrous  oxide,  which 
appears  as  brown  or  blackish  granules.  The  part  which  contains  no  iron 
goes  to  form  hsematoidin.  The  ci-ystals  of  Inematoidin  appear  as 
clinorhombic  red  prisms  and  ruby  red  needles. 

In  microscopic  hsemorrhage  into  the  lung,  the  active  einthelial  cells 
are  the  great  factors  in  effecting  storage  of  pigment.  These  cells  are 
contractile,  and  have  the  power  of  taking  up  foreign  bodies.  The  l ed 
corpuscles  are  taken  up  entire,  but  they  soon  get  broken  down  in  the 
body  of  the  cell,  and  ultimately  appear  as  small  black  pigmented  granules 
(Langhans).  In  malarial  fever  the  red  corpuscles  split  up  in  the  blood 
itself,  and  become  transformed  into  masses  of  pigment ; the  liver,  spleen, 
and  brain  get  pigmented  as  a result  of  this.  The  condition  is  known 
as  melansemia,  and  is  probably  due  to  a vegetable  parasite.  In  gangrene 
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we  get  red,  purple,  green,  and  black  pigment,  due  to  a more  direct  trans- 
formation of  the  blood.  After  death  from  any  cause,  we  frequently  find 
parts  of  the  liver,  spleen,  and  intestines  abnormally  pigmented,  and 
usually  presenting  a dark  greenish  colour,  due  to  sulphuretted  hydrogen 
escaping  from  the  intestines  and  acting  on  the  blood.  In  jaundice,  the 
characteristic  yellow  hue  is  well  known.  It  is  due  to  the  absorption  of 
bile  pigment  into  the  system . 

II.  Pigment  derived  from  without. — Pigmentmaybe  introduced  by 
way  of  the  skin,  lungs,  or  alimentary  canal.  Absorption  by  the  skin  is 
not  common  ; the  best  example  is  tattooing.  By  the  lungs. — All  who 
live  in  smoky  towns  have  a great  deal  of  pigment  in  their  lungs,  due  to 
the  carbon  particles  floating  about  the  air  being  inhaled.  AYorkers 
among  coal,  iron,  vermilion,  &c.,  have  abnormally  pigmented  lungs. 
The  pigment  does  not  lie  free,  but  is  taken  up  by  the  air  cells  which 
transfer  it  to  the  lymphatics.  Introduced  by  the  stomach.  — If  silver  salts 
be  given  medicinally  for  a considerable  time,  the  metal  gets  locked  up 
in  the  tissues  in  the  form  of  albuminate,  and  by  the  action  of  light  pro- 
duces a dusky  brown  black  appearance  in  the  skin,  which  is  permanent, 
a condition  known  as  anjyria.  In  workers  among  lead  we  often  find  a 
blue  line  round  the  gums.  It  is  due  to  sulphuretted  hydrogen  in  the 
sordes  of  the  teeth  transfonning  the  lead  into  the  sulphide. 

ATROPHY. 

In  atrophy  we  have  to  do  not  with  defective  development,  but  with 
retrogressive  cliange  in  j)arts  originally  well-formed  and  well-grown. 
There  is  decrease  in  size  of  the  organ,  with  a diminution  in  the  number 
and  size  of  the  cells,  and  therefore,  altliough  the  organ  still  retains  its 
physiological  function,  it  does  so  to  a less  degree  than  normal.  In  old 
age  there  is  what  may  be  termed  a physiological  retrogi-ession.  Thus, 
a man  ultimately  dies,  even  when  there  is  no  question  of  disease,  so  soon 
as  the  advancing  involution  of  his  vital  organs  reaches  a stage  at  which 
they  can  no  longer  efficiently  perform  their  functions.  The  bones  become 
lighter,  more  spongy,  and  altered  in  shape,  and  many  of  the  organs 
undergo  “senile  atrophy.”  The  generative  organs  in  woman  lose  their 
functional  power  long  before  extreme  old  age.  The  thymus  gland  under- 
goes comjflete  degeneration  before  the  period  of  adolescence. 

Pathological  Atrophy  may  be  considered  under  the  following 
conditions  : — 

I.  Imperfect  Nutrition. — This  may  be  due  to  defective  blood  supply, 
as  in  the  partial  obliteration  of  an  imporUnt  artery  from  pressure  of  a 
tumour.  If  we  entirely  cut  off  the  blood  supply  from  a part,  death  of 
the  )iart  necessarily  follows,  but  if  there  is  sufficient  nutriment  supplied 
to  keep  it  alive  and  no  more,  then  atrojjhy  takes  place.  In  cancer  of  the 
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stomach  food  cannot  be  normally  as-siinilated,  hence  the  patient’s  tissues 
gradually  atrophy  from  starvation.  The  falling  off  of  flesh  in  a phthisical 
patient  is  another  example.  Atrophy  of  an  organ  may  take  place  because 
of  diminished  power  of  the  ti.ssue  to  nourish  itself  ; this  may  occur  iis  a 
result  of  excessive  functional  activity,  thus  following  hypertrophy  ; then, 
it  is  associated  with  fatty  degeneration.  Starvation  is  another  obvious 
cause  of  atrophy.  The  parts  affected  in  order  iluring  starvation  are,  fat, 
glandular  organs,  muscle,  the  walls  of  the  alimentary  canal,  bones,  and 
Listly  the  nervous  system.  The  sjime  holds  good  in  old  age,  but  the  heart 
is  an  exception, — it  increases  in  .size  a.s  age  advances,  due  to  increased 
functional  demand. 

II.  Total  or  partial  loss  of  function. — When  the  stomach  no  longer 
takes  in  food,  either  from  absolute  starvation  or  in  cases  of  obstruction 
of  the  a-sophagus,  the  organ  becomes  extremely  wasted,  being  sometimes 
apparently  not  larger  than  a piece  of  intestine.  This  can  only  occur  when 
life  is  prolonged  by  nourishment  introduced  through  another  channel, 
e.g.  nutrient  euemata.  The  other  digestive  organs  suffer  also,  though  in 
a les.s  degree.  When  a limb  is  jnevented  from  being  used  it  atrophies  ; 
this  is  markedly  seen  after  amputation  of  the  leg  immediately  above  the 
knee,  when  the  thigh  becomes  very  much  reduced  in  size.  Loss  of  function 
of  a gland  precedes  its  atrophy,  e.y.,  in  obstruction  of  Stenson’s  duct,  the 
parotid  gland  atrophies.  The  optic  nerve  atrophies  on  removal  of  the 
eye-ball.  After  the  opemtion  of  colotomy,  the  intestine  dwindles  to  a 
small  cord. 

III.  Pressure.  — A mediastinal  tumour,  or  an  aneurism  growing 
from  the  aortic  arch  may  pi-ess  on  the  sternum  or  vertebrae,  causing 
atrophy  by  obstru’cting  their  blood  supply,  and  also  by  directly  causing 
the  death  of  the  cells,  against  which  they  pi-ess.  In  hydrocephalus  there 
is  a great  accumulation  of  tluid  in  the  ventricles  of  the  brain ; the  ventricles 
consequently  get  distended  and  effect  jn-essure  on  the  brain  substance, 
which  necessarily  uti  ophies. 

IV.  Trophoneurotic  Atrophy. — Muscles  w'hich  are  cut  off  from  their 
motor  nerves  undergo  slow  Wfvsting.  Nerve-fibres  cut  off  from  their 
central  connections  (ganglionic  cells)  invariably  waste.  In  that  form  of 
leprosy  wheie  aiuesthesia  is  a marked  feature,  the  bones  atrophy,  due 
to  the  affection  of  their  nerve  trunks. 

NECROSIS 

Is  a term  ajjplied  to  death  of  a palpable  part  in  the  living  body. 
Somatic  death  is  death  of  the  body  as  a whole.  Necrobiosis  means  death 
of  molecular  elements.  A tissue  whose  vitality  is  not  very  high,  but 
merely  balanced  between  life  and  death,  requires  but  a slight  cause  to 
complete  its  decay  (old  age).  According  to  the  observations  of  Cohnheim, 
it  may  be  formidated  as  a general  law — the  more  complex  the  tissue,  the 
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e;isier  is  it  killed.  Parenchymatous  elements  (specialized  tissues)  die 
sooner  than  sup])ortin"  tis.sues.  Thus,  brain  tissue,  renal  epithelium,  and 
intestinal  epithelium  die  after  two  hours’  deprivation  of  blood ; while  skin, 
bone,  and  connective  tissues  will  live  for  twelve  horn's.  If  the  blood 
8upj)ly  be  cut  off  from  the  sjnual  cord  of  an  animal  for  one  hour,  we  find 
total  destruction  of  the  grey  substance,  but  the  white  part  of  the  cord 
may  revive. 

CAUSE.S  OF  NECROSIS. 

I.  Arrest  of  Nutrition. — This  may  be  produced  by  ligature  of  an 
artery,  obstruction  to  a vessel  by  pre.ssure,  or  by  a thrombus,  or  spasm  of 
the  arteries.  Ibiynaud’s  disease  is  one  in  which,  from  time  to  time,  the 
extremities  become  cold  and  bloodless.  Sometimes  it  reaches  such  a 
degree  that  the  arterial  supply  is  completel}'  cut  off,  and  gangrene  sets 
in.  It  is  sujiposed  to  be  produced  by  a spasm  of  the  ai'teries.  Ergot 
probably  acts  in  the  same  way.  Venous  obstruction  rarely  gives  rise  to 
necrosis,  from  the  extensive  collateral  anastomosis.  But  if  the  capillaries 
are  blocked,  it  may  happen,  e.g.,  in  intuasusception  of  the  bowel.  In 
intense  jieriostitis  the  periosteum  may  be  .separated  from  the  bone  by  a 
layer  of  pus  ; the  subjacent  bone,  being  thus  deprived  of  its  blood  supply, 
dies.  Direct  pressure  to  a part,  by  obstructing  its  blood  supply,  acts  in 
a similar  way.  Thus,  tight  bandaging  may  cause  necrosis,  especially 
when  the  vitality  of  the  tissue  is  very  low.  Again,  bed  sores  probably 
result  from  direct  pressure.  A weak  action  of  tlie  heart  predisposes  to 
the  condition.  The  rapid  onset  of  sloughing  bed  sores,  when  the  spinal 
cord  is  directly  injured  by  fracture  of  the  vertebme  (even  in  young  per- 
sons previously  healthy),  and  the  remarkable  fact  of  a unilateral  injury 
to  the  cord  becoming  complicatetl  with  sloughing  on  the  opposite  side 
only,  seem  to  point  to  some  diiect  influence  of  the  nerve  centres.  Bed 
sores  always  begin  at  spots  where  the  skin  is  drawn  tightly  over  bone,  and 
which  are  in  most  cases  anmsthetic  as  well  as  motionless,  e.g.,  the  sacrum, 
angle  of  scapula,  vertebral  spine,  elbows,  &c.  . 

II.  Cell  Poisons. — Any  decomposing  matters,  such  as  ammoniacal 
urine,  putrid  pus,  or  other  discharges,  or  dead  ti.ssue  (all  of  which  contain 
septic  organisms),  have  a more  or  less  deleterious  effect  on  cell  life.  By 
inoculation  of  bacteria  into  the  cornea,  their  necrotic  effect  has  been 
demonstrated  quite  apart  from  inflammation.  Necrosis  of  tissues  is  im- 
mediately produced  by  some  animal  jioisons,  such  as  that  of  snake  bite, 
which  seems  to  have  a direct  power  of  killing  the  tissues. 

III.  Physico-chemical  a(?ents.  — Some  chemical  poisons  act  by  impair- 
ing the  blood  supply,  while  others,  such  as  sulphuric  acid,  act  directly  on 
the  tissues.  Necrosis  of  the  jaw  in  match  manufacturers  is  produced  by 
the  direct  action  of  the  fumes  of  phosphorus.  The  exposure  of  tissue  to 
excessive  heat  or  cold  will  cause  necrosis,  death  taking  place  according 
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to  the  teinpeiatiire  .and  duration  of  action.  If  we  ex))Ose  a rabbit’s  ear 
to  a temperature  between  50^  and  58'  or  - Iti"'  C.,  it  will  cause  necrosis 
in  a few  minutes.  A temperature  of  from  4G°  to  48°  C.  produces  inflam- 
mation in  a few  minutes,  but  if  tiie  irritation  be  kept  up  for  some  hours, 
necrosis  sets  in  (Cohnheim). 

IV.  Intense  Inflammation. — A very  common  issue  of  inflammation  is 
the  disintegration,  solution,  and  liquefaction  of  the  entire  tissue.  This  is 
the  case,  for  example,  in  all  suppurations,  to  a greatei'  or  less  extent.  The 
exudation  from  inflamed  mucous  surfaces  contains,  as  a rule,  no  fibrin, 
and  does  not  coagulate.  In  dysentery,  the  mucous  membrane  of  part 
of  the  intestine  may  slough  off  in  the  form  of  casts. 

FORMS  OF  NECROSI.S. 

(a)  Anssmic. — All  causes  which  seriously  interfere  with  the  circu- 
lation of  a part,  and  bring  almost  permanent  arrest  of  its  movement,  or 
stasis,  may  lead  to  the  deatti  of  the  tissue.  Such  causes  are  thrombosis* 
embolism,  closing  of  the  vessels  by  disease  or  ligature,  pressure  on  the 
tissue,  inflammation,  haemonbage,  &c.  The  arrest  of  the  circulation  need 
not  however  be  permanent,  it  is  enough  if  it  persists  longer  than  a certain 
time — necrosis  still  ensues. 

(b ) Coagulative’.—  In  coagulation  of  blood  or  lymph,  the  death  of 

leucocytes  is  thought  to  liberate  the  fibrinoplastic  substance,  and  the 
ferment  which,  with  the  fibrinogenous  substance  of  the  plasma,  form 
fibrin.  There  occui’s  in  the  death  of  tissue  cells  a process  which  is  in  a 
certain  sense  the  converae  of  this,  and  has  been  called  “ coagulative  ” or  i 
“ hyaline  ” necrosis.  There  is  coagulation  which  takes  place  within  the  j 
cells,  instead  of  outside  them,  as  in  coagulation  of  blood.  The  cell  be-  j 
comes  penetrated  by  the  lymph,  which  contains  fibrinogen.  With  this,  ; 
the  fibriuoplastin  of  the  cell  combines,  and  coagulation  results,  producing  j 
a stifl’ness  or  rigidity  which  is  analogous  to  rigor  mortis  (Weigert).  The  I 

nucleus  disappeai’s  in  a few  houi-s  or  days,  then  the  whole  cell  becomes  i 

more  homogeneous,  and  finally  breaks  up  into  debris. 

(c)  Colliquative  Necrosis  or  softening,  in  which  the  affected  tissue 
becomes  as  it  were  liquefied,  is  closely  akin  to  coagulative  necrosis.  In 
each  case  the  necrosed  parts  become  saturated  with  liquid.  Colliquation 
may  thus  either  precede  or  follow  upon  coagulation.  For  example,  the 
coagulation  of  the  blood  and  formation  of  a clot  is  preceded  by  the 
liquefaction  or  solution  of  certain  cells  contained  in  the  blood.  A similar 
process  may  be  observed  in  the  case  of  blistera  following  upon  burns. 

Separation  of  a Necrotic.  Mass. — Any  dead  part  of  the  body  tends  to 
be  thrown  off  by  the  surrounding  healthy  tissue.  This  isolation  is  effected 
by  inflammation.  If  the  dead  part  be  exposed  to  the  air  it  is  liable  to 
become  gangi’enous.  This  is  also  the  case  when  death  is  the  result  of 
organisms.  In  internal  parts,  the  hritation  set  up  by  the  foreign  body 
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produes  a liypeitKinic  zone,  and  tlie  tissue  becomes  infiltrated  by 
leucocytes  ; and  ultimately  a baud  of  fibrous  tissue  is  formed,  which  may 
have  the  distinctness  of  a capsule.  The  walls  of  this  capsule  must  have 
some  power  of  absorption,  as  a great  part  (sometimes  the  whole)  of  the 
necrotic  mass  may  be  removed  and  only  a fibrous  scar  left.  The  process 
of  incapsulation  is  essentially  the  sjuue  around  a parasite,  a dead  syphi- 
loma, &c. 

GANGRENE. 

Is  Neciwis  which  is  accompanied  or  camsed  by  putrefaction.  We 
may  therefore  have  a j)rimary  or  secondary  form. 

(1)  Primapy  Gangrene  means  necrosis  caused  by  putrefaction  as 
exemplified  in  cancrum  oris,  and  in  gangrene  of  the  lung.  It  results 
from  the  direct  introduction  of  bacteria  into  a part  where  there  is  im- 
perfect nutrition,  and  a consequent  impaired  vitality  of  the  tis.sue. 
Wounds  are  therfore  frequently  attacked. 

(2)  Secondary  Gangrene  exists  when  putrefaction  has  followed 
necrosis.  No  better  example  illustrative  of  this  process  could  be  given 
than  the  celebrated  experiment  of  Chauveau.  He  tw'isted  the  spermatic 
cord  in  an  animal,  and  it  caused  simple  atrophy  of  the  testicle.  But, 
when  he  previously  introduced  septic  fluids,  the  testicle  underwent  the 
process  of  gangrene. 

Varieties I.  Dry  Gangrene  or  Mummification.  Dry  gangi-ene 

is  commonly  the  result  of  necrosis  in  parts  which  are  exposed  to  the 
air.  Typical  examples  are  afforded  by  the  so-called  senile  gangrene  of 
the  extremities,  especially  the  feet,  where  the  circulation  in  old  people 
is  always  more  or  less  stagnant  from  feebleness  of  propulsion.  When 
necrosis  sets  in,  the  affected  part  is  engorged  with  blood,  and  thus 
exhibits  a dark  or  livid  coloration.  After  the  death  of  the  part,  the 
coloring  matter  of  the  blood  transudes  and  gives  the  tissues  a dark  red 
appearance.  At  the  same  time  the  tissues  lose  their  moisture  by  evapo- 
ration. Dry  gangrene  may  occur  as  a later  stage  of  moist  gangrene. 
Microscopically  the  tissues  are  seen  to  undergo  a molecular  disintegra- 
tion and  appear  shrunken  and  withered.  Bones,  tendons,  and  cartihige 
resist  the  change  for  ,a  long  time.  The  odour  of  the  part  becomes  very 
offensive,  due  to  the  evolution  of  various  gases,  such  <is  ammonium 
sulphide,  sulphuretted  hydrogen,  and  phosphoretted  hydrogen. 

II.  Moist  Gangrene  (Sphacelus) — If  septic  organisms  reach  a dead 
tissue  which  is  rich  in  blood,  dropsical  or  other  fluids,  or  is  inflamed, 
moist  gangrene  may  set  in.  The  changes  are  more  rapid  than  in  diy 
gangrene.  The  part  becomes  livid,  green,  then  purple,  and  black 
patches  make  their  appearance  later.  The  epithelium  undergoes  rapid 
desquamation.  Gases  are  frequently  evolved  during  the  process,  giving 
rise  to  bullae,  and  producing  the  so-called  “gangrenous  emphysema. 
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hliie  bacteria  produce  ferineuts  wliicli  are  locally  injurious  to  the  pai-t, 
libut  the  ferments  are  also  apt  to  be  absorbed  into  the  system,  cruising 
'Iblood  poisoning.  Further,  the  bacteria  themselves  may  enter  the  system 
ii;uid  cause  pyajmia  or  septiciemia.  The  parts  in  the  neighbourhood  of  the 
i.gangrene  , are  highly  inflamed,  and  a line  of  demarcation  is  formed, 
wieparating  the  living  tissue  from  the  dead. 

Noma  or  Cancpum  Oris  is  an  infectious  fonu  of  gangrene, 
toccurring  in  children,  with  rather  an  insidious  progress.  It  involves  the 
unouth  and  cheek,  and  may  cause  extensive  destniction  of  tliese  parts. 

Hospital  Gangrene  is  a condition  atiecting  wounds,  and  is  also 
•transmissible  fi-om  one  person  to  another. 

Inflammatory  Gangrene  consists  in  the  death  of  a mass  of  tissue 
.'.as  a result  of  inflammation. 


ALTEEED  CONDITIONS  of  the  CIRCULATION. 

HYPER.^MIA. 

Is  a locid  excess  of  blood  which  may  be  aiterial  or  venous  in  nature. 

ARTERIAL  HYPEREMIA  (Active  Congestion). 

May  be  either  idiopathic  or  collateral. 

The  Idiopathic  foi-m  is  due  to  relaxation  of  the  muscular  fibres 
of  the  arteries,  brought  about  by  paresis  of  the  vasomotor  neiwes  or 
■ by  stimulation  of  the  vaso-dilatoi-s  ; or  it  may  result  from  weakness, 
or  paralysis  of  the  muscular  fibres  themselves  (such,  for  example,  as  is 
^produced  by  heat  or  the  alkaloid  atropia). 

Collateral  Hypersemia  is  merely  the  consequence  of  a diminished 
I'blood  supply  to  some  contiguous  part.  It  takes  place  first  in  the  neigh- 
Ibourhood  of  the  anaemic  part,  but  aftei-wards  may  extend  to  more 
t remote  organs. 

VENOUS  HYPEREMIA  (Passive  Congestion) 

Exists  when  there  is  obstruction  to  the  outflow  of  blood  from  a 
i'part  through  the  veins.  This  may  be  due  to  obliteration  of  the  veins 
!'by  compression,  ligature,  coagulation  of  the  contained  blood,  or  thicken- 
iiing  and  tortuosity  of  the  walls  (varicose  veins).  General  venous 
congestion  is  a sequel  of  disease  of  the  heart  (mitral  regurgitation 
i-^pecially),  or  lungs  (emphy.sema). 

Effects  on  part. — If  the  congestion  be  complete  and  suddenly 
iiproduced  the  part  is  apt  to  die  rapidly,  as  in  strangulated  hermia.  If, 

' however,  it  be  chronic  and  incomplete,  the  following  changes  are  then 
liable  to  occur. 
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DROPSY. 


(1)  In  Large  Veins. — The  vessels  become  greatly  distended,  ami 
a local  intlainmatory  change  takes  jilace  in  the  wall.s,  whereby  they 
become  thickened  ; and,  :i.s  the  inflammation  e.xtenda  along  the  walls, 
they  also  become  elongated  and  tortuous  (varicose).  The  lumen  of  the 
veins  lieing  thus  greatly  increased,  it  is  evident  that  the  valves  will  be 
rendered  incompetent;  and  where  the  condition  is  aggravateil  by  the 
action  of  gravity  (as  in  the  legs),  the  blood  may  clot,  oi‘  the  skin  over 
the  veins  may  ulcerate,  constituting  varico.se  ulcer.  Sometimes  the 
ulceration  eats  into  the  vessels,  and  causes  serious  Ineniorrhatre. 

(2)  The  Small  Veins  and  Capillaries  may  become  distended  to  several  t 
times  their  normal  calibre,  and,  if  near  the  surface,  they  are  apt  to  be  ' 
thrown  into  folds.  The  walls  become  impaired,  leading  to  thickening 
and  fatty  degeneration.  Rupture  of  the  ca))illaries  may  take  place, 
followed  by  Inemorrhage. 

(3)  The  Tissue  Elements  undergo  degenerative  ))roces.se8  on  account 
of  imperfect  oxidation.  Tlie  cells  lying  around  the  vessels  become 
atrophied  from  pressure.  This  is  well  seen  in  a congeste<l  liver,  where 
the  cells  in  the  central  zone  of  the  lobules  may  disappear.  If  hfemor- 
rhages  take  j)lace,  the  ti.ssues  may  ajjpear  pigmented.  The  organ  affected 
is  swollen,  firmer  and  more  vascular,  and  owing  to  the  difference  in  the  : 
relative  pressure  within  and  without  the  ca})illaries  and  venules,  drojwy 

is  apt  to  supervene.  I 


DROPSY  (hydrops) 

Consists  in  accumulations  of  serum  in  the  tissxie  spaces  or  serous 
cavities.  The  condition  I’eceives  different  names  as  it  occura  in  different 


tissues ; — 

Of  the  integumentary  system — Anasarca  ; connective  ti-ssue  gene- 
rally—CEdema  ; pei  itoneal  cavity — Ascites  ; pleural  cavity — Hydro- 
thorax ; pericardial  cavity — Hydropericardium  ; tiinica  vaginalis — 
Hydrocele  ; ventricles  of  the  brain — Hydrocephalus. 

Nature  of  the  fluid. — Dropsical  fluid  is  simply  diluted  blood 
serum,  containing  le.ss  albumen  and  white  corpuscle.s.  It  is  clear  and 
watery,  and  has  a pale  .straw  colour.  It  does  not  coagulate  spontaneously, 
but  if  blood  or  fibrin  ferment  be  added,  coagulation  takes  place.  If  the 
drop.sy  has  continued  for  .some  time,  it  will  contain  a relativ’cly  greater 
quantity  of  albumen.  In  .serous  cavities,  it  contains  a larger  proportion 
of  albumen  than  in  other  situations.  In  inflammatory  dropsy  the  fluid 
is  rich  in  albumen,  and  contains  fibrin,  so  that  it  coagulates  almost  as 
readily  as  blood.  When  Jaundice  isassoci.ated  with  drop.sy,  the  dropsical 
fluid  is  yellow  in  colour  from  bile  staining.  In  renal  dropsy  urea  is 
present,  and  in  diabetes  it  contains  glucose.  On  standing,  dropsical  fluid 
becomes  concentrated,  its  proteids  undergo  fatty  degeneration,  and  hence 
we  find  cholesterin  crystals. 
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Causes  of  dropsy It  is  due  eitlier  to  incmused  tiansudation 

from,  or  diminished  absorption  by  tlie  vessels.  Pliysiologieid  absorption 
and  transudation  work  reciprocally  in  mainhuning  an  equable  supply  of 
lymph  to  the  ti.ssues.  In  morbid  conditions  this  balance  is  disturbed  ; 
and,  from  the  observations  of  many  authorities,  it  appeal's  that  the 
chief  disturbing  factor  is  increased  transudation  from  the  vessels  to  the 
tissues. 

I.  Diminished  absorption  may  be  caused  by  obstruction  of  the  (a) 
lymphatics,  or  of  the  (6)  veins. 

(a)  \i  the  lymphatic  vessels  of  a limb  be  tieil  ;us  completely  .us  pos- 
sible, no  (odema  is  produced.  This  negative  result  may  be  due  to  the 
fact  that  it  is  impossible  to  entirely  stop  the  lymph  circulation  owing  to 
the  number  of  anastomotic  vessels,  and  also  that  new  channels  are  rapidly 
developed.  In  addition,  the  veins  possess  the  power  of  absorbing  fluid 
from  the  tissues,  and  they  may  further  aid  compensation  by  a hyper- 
development of  this  absorbent  fimctiou.  If  the  thoracic  duct  be  entirely 
obstnicted,  as  a rule  no  drop.sy  is  jiroduced.  When,  however,  there  is 
wide-spread  obstruction  of  a number  of  the  lymphatic  vessels,  as  in 
elephantiasis,  drojisy  makes  its  appearance. 

(h)  Obstruction  of  the  veins  is  a more  important  cause  of  dropsy. 
Obstruction  of  the  portal  vein  usually  gives  rise  to  iiscites.  In  cases  of 
accidental  ligature  of  the  femoral  vein  in  the  human  subject,  we  get 
oedema  of  the  lower  limb  ; although,  in  experiments  on  tying  the  same 
vein  in  a dog,  no  such  result  was  obtained.  This  anomaly  may  be  ex- 
plained by  the  fact  that  the  tissues  of  the  animal  operated  on  were 
probably  more  healthy.  Under  normal  circumstances  the  veins  act  as 
absorbents  of  serum  from  the  tissues,  but  during  their  obstruction  it  is 
evident  they  will  cease  to  so  act,  and  as  the  lymphatics  ai-e  inadequate 
to  carry  off  the  excess  of  transuded  fluid,  dropsy  supervenes. 

II.  Increased  Transudation. — There  is  evidence  that  in  dropsy 
thei’e  is  a gi'eatly  increased  outflow  of  lymj)h  through  the  lymphatic 
vessels  ; the  very  minute  interfascicular  spaces  in  the  connective  tissue 
become  dilated  into  considerable  cavities. 

(b)  K.'a  discussed  under  “ Venous  hypenemia,”  increased  transuda- 
tion of  lymph  takes  place  in  cases  of  obstruction  to  the  circulation  in 
vein.s.  Arterial  hypermmia  only  acts  as  a cause  of  lymph  transudation 
if  the  vitality  of  the  arterial  wall  be  impaired,  as,  e.g.^  after  nerve  section. 

(c)  Changes  in  the  Vascular  W;dl. — A very  slight  degi'ee  of  local 
inflammation,  causing  damage  to  minute  vessels,  produces  local  dropsy. 
In  famines,  those  suffering  from  starvation  are  liable  to  dropsy,  which 
probably  results  from  diminished  nutrition  of  the  vessel  walls.  Dropsy 
usually  occurs  in  general  aichexia,  ansemia,  and  in  chronic  heart  disease. 

(cf)  Conditions  of  the  Blood. — In  cancer,  phthsis,and  Bright’s  disease, 
the  blood  deteriorates  in  quality  ; it  becomes  more  watery,  and  contains 
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lesH  aUmuieii.  As  weiik  albuminous  .solutions  dift'u.se  through  dead  animal 
membranes  more  e;isily  than  strong  solutions,  and  in  jnoportion  to  their 
le-sser  specific  gravity,  it  was  believed  that  dropsy  occuring  under  tlie 
above  circumstances  was  due  to  tlie  watery  condition  of  the  blood.  But 
according  to  the  results  arrived  at  through  tlie  experiments  carried  on  by 
(‘ohnlieim  and  Lichtheim,  the  walls  of  the  capillaries  do  not  allow  of 
filtration  like  a dead  membrane,  for  a watery  state  of  the  blood  does  not 
of  itself  produce  drojisy  ; but  it  acts  as  a |iuwerful  concurrent  cau.se 
along  with  venous  hyjiera'inia.  'I'lierefore  cancer,  phth.sis,  and  Bright’s 
dise:ise  may  be  cliissed  among  those  conditions  which  alter  the  nature 
of  the  filter  (ves.se!  wall). 

(e)  Nervous  inHiieuce  has  a great  deal  tt»  do  with  drojwy.  it  pro- 
bably acts  by  paralysing  the  vasomotor  nerves,  and  causing  hypermmia, 
which  in  combination  with  some  other  factor  leads  to  effusion. ' In 
.'itfections  of  the  fifth  nerve,  fedema  of  the  face  is  sometimes  observed. 
In  diseased  conditions  of  the  .spinal  cor'd,  dropsy  in  the  lower  limbs  is 
readily  jiroduced  ; it  is  most  freipiently  seen  in  infantile  paralysis. 

(J)  The  action  of  Poisons. — Atropia  diminishes  the  transudation 
of  lymph,  while  ai’senic  frequently  cau.ses  dropsy.  Whether  the  actions 
of  these  rlrugs  are  on  the  blood  or  vessels,  or  on  both,  is  rather  obscure. 

JMEC’HANICAL  ANrEMIA  (local  an.emia) 

Occurs  wdienever  the  blood  supply  to  a tissue  is  jiartially  or  entirely 
cut  off.  If  an  artery  be  obstructed,  there  will  necessarily  be  temporary 
amemia  of  the  part  it  supplies;  but  if  it  is  not  a termimd  branch,  and 
the  neighbouring  arteries  be  heidthy,  there  is  at  once  set  up  a sufficient 
collateral  aujistomosis  which  comjjeusates  for  the  affected  vessel.  Should, 
however,  the  neighbouring  vessels  be  blocked  or  diseased,  so  that  they 
ciuinot  undergo  dilatation,  or  if  there  is  a weak  action  of  the  heart, 
whereby  the  propelling  force  is  not  sufficiently  strong  to  produce  dila- 
tation of  these  vessels,  the  jiart  will  remain  amemic,  and  ultimately 
findergo  local  death  or  necrosis,  'fhe  same  condition  holds  with  regard 
to  terminal  or  end-arteries,  such  jis  the  splenic  vessels,  the  superior 
mesenteric  artery,  the  coronary  branches,  and  tlie  central  ai-tery  of  the 
retina. 

Causes  of  Obstpuetion.— (l)  Arteiial  thrombosis  or  embolism  ; 
(2)  Arterial  obstruction  through  inflammation  of  the  inner  coat,  c.g., 
enderavteritis  obliterans  ; (3)  Arterial  spasm  ; (4)  Pre.ssure  from  with- 
out, e.g.,  tumour. 

/scitcemia  is  the  term  applied  when  the  obstruction  is  only  partial. 
It  frequently  results  from  atheroma,  and  sometimes  produces  atrophy. 

EMBOLISM. 

Denotes  the  plugging  of  a blood  ve.ssel  by  the  impaction  of  a mass 
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brought  to  it  by  the  blood.  Tliis  process  c;ui  oidy  take  ])laco  in  the 
systemic  or  pulmonary  arteries,  in  tlie  branche-i  of  the  j)ortal  vein, 
and  to  a less  extent  in  the  caiullaries. 

The  obstructive  mass  or  embolus  may  be  (1)  part  of  a blood  clot 
(the  commonest  cause)  ; (2)  foreign  body  ; (:i)  oilglolniles  ; (4)  bacteria  ; 
(5)  air  t>r  gas  ; ((i)  new  growtlis,  c.y.,  cjincer.  It  is  obvious  under  what 
conditions  these  masses  will  produce  embolism. 

It  Wiis  pointed  out  under  “local  amemia,”  that  when  a terminal 
artery  was  blocked,  necrosis  resulted  in  tlie  part  supplied  by  the  ves.se). 
But  before  death  occurs,  various  changes  take  place  ; the  area  becomes 
engorged,  and  even  diffuse  luemorrhage  may  occur.  Tliis  constitutes  a 
“ hpemorrliagic  infarction,”  and  is  only  found  in  the  lungs,  spleen,  kidneys, 
liver,  retina,  and  rarely  in  the  intestinal  canal. 

Characters  of  Infarcts. — Infarcts  are  mo.stly  pyramidal  in  shape, 
and  usually  occur  towards  the  surface  of  an  organ,  the  base  of  the  nniss 
being  the  more  superficial.  The  wedge  shaped  tirea  corresponds  to  the 
jiart  supplied  by  the  vessel. 

As  the  arteiy  is  blocked  we  might  expect  to  find  the  tissue  anaemic. 
But  this  is  not  so,  or  at  least  the  anaemia  is  only  transient ; on  the  other 
liand,  the  part  becomes  filled  with  blood.  Whence  does  this  blood  come  ? 
It  can  only  be  derived  from  two  sources,  either  by  regurgitation  from 
the  veins,  or  by  slow  infiltration  from  capillaries  wliich  communicate 
with  the  arteries  of  adjacent  territories.  For  some  time  Cohnlieim  held 
that  the  blood  came  as  a reflux  from  the  corresponding  brancli  of  the 
vein,  but  recent  e.xperiments  entirely  contradict  this  view.  Litten  tied 
a terminal  branch  of  the  renal  artery,  and  connected  a manometer  with 
the  corresponding  vein,  so  that  if  the  condition  was  due  to  a venous  reflux 
there  would  be  a corresponding  rise  in  tlie  venous  blood  pressure,  but 
no  such  rise  was  observed.  He  furtlier  ligatured  the  vein  as  well  as  the 
artery,  and  still  luemorrhage  took  place.  But  on  stripping  off  the-cajisule 
of  the  kidney  and  tying  the  ureter,  in  addition  to  ligaturing  the  artery, 
.so  that  no  cajnllary  anastomosis  might  take  place,  he  fouinl  no  reflux 
Hence  Litten  concluded  that  the  hypermniia  following  arterial  obstruc- 
tion is  due  to  the  collateral  artei  ial  .supiily,  although  regurgitation  from 
the  veins  may  occur  to  aid  the  condition. 

After  a time  the  infarct  becomes  decolorised,  its  central  [>art  turns 
yellow  and  crumbles,  or  may  break  down  into  a pulpy  mass  resembling 
pus  ; but  su])puration  does  not  occur  unle.ss  the  embolus  has  beenseiffic. 
The  paleness  of  the  infarct  is  said  to  be  due  to  fatty  degeneration,  which 
extends  until  the  whole  nuiss  becomes  cjtseous.  In  the  kidneys  the 
infarcts  are  usually  very  pale,  while  in  the  lungs  (pulmonary  apoj)lexy) 
they  are  always  more  or  less  red  in  colour.  This  is  jii  obably  due  to  the 
fact  that  infiU'ction  in  the  latter  position  is  usually  associated  with  ad- 
vanced cardiac  disease,  so  that  death  takes  place  before  the  condition 
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becomes  quite  completed,  lu  pulmonary  emboli.sm  tliere  Ls  no  ciiseatiou, 
because  the  blood  from  the  bronchial  artery  and  vein  keep  up  the  nutri- 
tiou.  More  typical  examples  of  infarcts  are  seen  in  the  spleen  and  liver. 

Ihe  neighbouring  blood  vessel-s,  receiving  an  excesssof  blood,  dilate, 
so  that  a hypera'mic  zone  is  found  in  the  outer  part  of  the  infarct,  the 
jmocess  ending  in  the  formation  of  a thin  cajjsule  of  fibrous  li.ssue.  if 
the  condition  be  left  for  a considerable  time,  the  mass  disintegrates  and 
is  absorbed,  leaving  only  a depressed  tibrous  sciir  to  mai'k  its  position. 

In  solid  oi’gans  the  obstructe<l  ve.ssel  is  probably  seldom  opened,  but 
in  the  brain  and  otlier  positions  where  the  vessels  are  not  supported  by 
solid  tissue,  this  may  occur  especially  in  small  capillaries,  lu  such  a c:isc 
the  vessel  wall  is  left  seriously  damaged,  so  that  a local  dilatation  or 
aneurism  may  be  formed. 

FORMS  OF  EMBOLISM. 

(1)  Septic. — Should  the  ob.structivo  mass  brought  by  the  blood 
contain  septic  organisms  derived  from  a wound  or  elsewhere,  it  will  not 
only  produce  a degree  of  infarction  as  above,  but  will  also  excite  active 
inflammation,  and  lienee  iiymmic  abscess  results. 

(2)  Fat  embolism  most  frequently  aflfects  the  pulmonary  capillaries, 
and  is  either  in  the  form  of  globules  or  long  mjisses.  The  fat  Ls 
usually  derived  from  the  bone  marrow,  and  gains  access  to  the  vessels  in 
cases  of  severe  fractures  or  osteomyelitis ; but  fat  may  idso  enter  the  blooil 
after  contusions  of  subcutaneous  fat.  It  also  takes  place  in  diabetes, 
where  the  sugar  in  the  blood  becomes  transformed  into  fat ; also  in 
glanders  and  cancer. 

(3)  Air  embolism. — In  accidents,  or  during  operations  on  the  large 
veins  of  the  neck,  air  may  jiass  into  a vessel  and  produce  a fatal  occur- 
rence. It  was  at  one  time  thought  the  evil  effects  resulted  from  air 
bubbles  obstructing  the  pulmonary  capillaries,  but  they  ai-e  more  pro- 
bably due  to  accuniulatiou  of  air  in  the  right  ventricle,  which  contracts 
ineffectually  upon  the  air,  and  does  not  propel  the  blood. 

(4)  Parasitic  embolism. — This  condition,  although  common  in  certain 
animals,  rarely,  if  ever,  afl'ects  man. 

("))  Miliary  or  multiple  embolism. — In  ulcerative  endocaixlitis  small 
vegetative  growths  become  det.ached,  and  are  carried  by  the  blood  stream 
to  distant  parts,  and  may  give  rise  simultaneously  to  affections  of  the 
brain,  spleen,  kidney,  &c.  The  eftects  vary  with  the  size  of  the  vessels 
affected,  ami  on  the  presence  or  absence  of  bacteria. 

(6)  Secondary  or  recurrent  embolism.  — After  an  infarction  has 
existed  in  the  lung  for  some  time,  there  may  form  a thrombus  in  the 
corresponding  vein.  If  part  of  this  be  canned  to  the  left  side  of  the 
heart,  it  will  reach  some  distal  artery  and  give  rise  to  obstruction. 
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1 la'inorrliage  into  a bronchus  may  produce  an  ajipearance  similar  to 
a jndmonary  infarct,  because  the  bronchi  are  distributed  in  a similar  way 
to  the  pulmonary  arteries.  But  in  the  former  cjuse  by  the  action  of 
respiration,  the  blood  would  be  carried  in  and  out  of  the  air  cells,  and 
hence  the  patch  would  not  be  so  localized.  Further,  if  the  pulmonary 
artery  corresponding  to  an  infarct  be  examined,  we  will  lind  an  embolic 
plug. 

THEOIMBOSIS. 

The  term  means  coagulation  of  blood  in  the  ve.saels  or  the  heart 
dui  ing  life.  It  does  not  include  extravascular  coagulation. 

The  conditions  which  favour  the  occurrence  of  thrombosis  are,  (1) 
Irregularities  of  the  heart  or  vessel  wall,  e.g.,  vegetations  on  the  heart 
valves,  and  atheroma.  (2)  Anything  which  tends  to  retard  the  circulation 
of  the  blood, !is  in  the  case  of  aneurism,  defective  force  of  the  heart,  vari- 
cose veins,  &c.  (3)  Altered  conditions  of  the  blood,  e.g.,  acute  rheumatism, 
when  there  is  an  exce.ss  of  fibrin  forming  elements. 

SITES  OF  OCCURRENCE. 

(1)  Heart.  The  most  common  positions  in  older  of  frequency  are 
right  auricular  appendix,  iipex  of  right  ventricle,  apex  of  left  ventricle, 
the  left  aiu'icle  (when  it  is  usually  associated  with  mitral  stenosis),  and 
on  the  mitral  and  aortic  valves.  (2)  Arteries.  It  occui-s  less  frequently 
in  arteries  than  in  veins  because  the  circulation  in  the  former  is  more 
active.  In  the  large  ve.ssels  atheroma  predisposes  to  the  condition, 
while  in  the  small  vessels  mechanical  injury  or  syphilitic  endarteritis 
frequently  give  riseto  it.  (3)  Veins.  Thrombosis  occurs  most  frequently 
in  the  veins,  esjiecially  where  there  are  jilexuses.  The  process  com- 
monly begins  in  the  pouches  of  the  valves. 

Having  once  started,  a thrombus  may  continue  to  grow  almost 
indefinitely,  as  it  acts  as  a foreign  body,  and  therefore  constantly  tends 
to  coagulate  the  blood  which  comes  in  contact  with  it.  A thrombus  Inis 
been  known  to  spread  from  a small  vein  in  the  leg  into  the  inferior  vena 
cava. 

Varieties  of  Thrombi--(l)  Bed  Thiombi  chiefly  consist  of  red 
coqniscles  with  no  fibrin  filaments  and  oidy  a few  leucocytes.  The  cor- 
puscles become  fused  and  showa  reddish  brown  colour.  These  thrombi  are 
formed  when  the  blood  clots  raj)idly  “ en  masse.”  They  are  soft,  and 
resemble  clots  formed  outside  the  body.  (2)  Pale  Thrombi  are  made  up 
of  white  blood  corpuscles  with  very  few  red.  They  are  distinctly 
fibrinoius,  ;ind  jiresent  a hyaline  homogeneous  character  not  at  all  like  a 
blood  clot.  Pale  thrombi  are  dirty  white  in  appearance,  firm  in  con- 
sistence, and  may  be  stringy  or  laminated.  They  are  formed  more 
slowly  than  the  red  thrombi,  and  while  the  blood  is  moving  more 
actively. 
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If  blood  clots  are  formed  after  ileatli,  (“  po.st  mortem  clots”)  they 
are  always  di.stinctly  red  iu  colour,  present  no  vital  chan"e.s,  such  as 
adhesions,  ami  are  very  soft  in  con.sistence. 

Method  of  Formation. — Before  the  discovery  of  a third  cor- 
l>uscular  element  (“blood  plates”)  in  the  blood,  it  w:us  thought  that 
coagulation  took  jdace  ius  it  does  outside  of  the  boily — the  white  cor- 
puscles adhering  to  the  rough  surface  and  evolving  fibrin  ferment,  in 
which  red  corpirscles  were  entangled.  But  the  factoi-s  in  jjroducing 
thrombosis  are  more  pi-obably  the  blood  j)lates  ; these  ai-e  Hat  colourle.ss 
discs,  mucli  .smaller  and  fewer  in  number  than  the  red  corpuscles,  ami 
run  in  the  axial  stream.  When  the  blood  stream  comes  in  contact  with 
:in  irregularity  on  the  vessel  wall,  these  plates  fall  out  of  the  axial 
stream  and  adhere  to  the  rough  surface,  and  form  a hyaline  homo- 
geneous ma.ss  which  constitutes  the  nucleus  of  the  thrombus.  The 
lamination  of  the  clot  is  due  to  the  laying  down  of  successive  layers  at 
different  periods,  especially  when  the  blood  .stream  is  slow. 

Changes  in  Thrombus.— (i)  A thrombus  which  plugs  a ve.ssel 
IVeiiuently  contracts,  and  thus  allows  the  vessel  to  become  pervious.  (2) 
It  may  undergo  organization,  i.e.,  be  replaced  by  connective  ti.ssue  which 
unites  it  to  the  vessel  wall  (v.  sub.  Ligature  of  Arterie.s).  (3)  Fatty 
degeneration  sometimes  sets  in,  which  may  be  followed  by  caseation  or 
calcification.  (4)  The  thrombus  may  soften  and  break  down  into  a 
material  like  pus — “ suppuration  of  the  clot.”  This  is  usually  the  result 
of  bacterial  action.  (5)  The  clot  may  become  detached  and  give  rise  to 
embolism.  (6)  It  may  extend. 

INFLAMMATION. 

Inflammation  may  be  defined  as  “ the  reaction  of  tissues  and  vessels 
to  irritation.” 

Causes  of  Inflammation. — The  irritants  which  produce  infliim- 
niation  may  be  grouped  as  (1)  Mechanical,  e.g.,  traumatism ; (2)  Physical, 
e.g.,  heat  or  cold  ; (3)  Chemical,  e.g.,  chloride  of  zinc  ; (4)  Organismal ; 
(;"))  Rejlex,  e.g.,  orchitis  following  urethnd  calculus. 

There  are  four  “ cardinal  signs  ” of  inflammation,  viz.,  redues.s, 
.swelling,  heat,  and  pain.  To  these  may  be  added  a fifth,  viz.,  impaii-- 
ment  or  arrest  of  the  function  of  the  inflamed  }>art.  The  above  signs 
though  usually  i)resent,  are  none  of  them  essential  to  the  process  of 
inflammation.  Redness  and  heat  are  signs  of  arterial  hyperaunia  ; 
swelling  depends  on  vascular  fulness  and  exudation,  while  pain  is  the 
result  of  pressure  or  other  influence  on  the  sensory  nerves. 

I.— I’ll ENO .MENA  OF  INFLAMMATION  ix  VASCULAK  TISSUES. 

Experiment.s  have  been  made  on  cold  blooded  animals,  chiefly  a.s 
the  changes  take  place  more  slowly  than  in  warm  blooded  animals.  If 
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the  omentum  of  a frog  be  exposed  and  an  irritant  applied,  tlie  following 
changes  are  observed  to  take  place  in  order  : 

(I.)  Active  hyperaemla  of  the  vessels.  The  arteries  first  dilate, 
then  the  veins,  and  hvstly  the  capillai-ies.  The  blood  stream  becomes 
faster,  pulsation  may  extend  into  the  capillaries,  and  the  axial  and  peri- 
pheral streams  become  mixed.  Simultaneously  with  these  changes  thei  e 
is  increased  transudation  of  serum  from  the  blood. 

(II.)  Stasis.— The  blood  stream  firet  begins  to  slow  in  the  venules, 
causing  the  axial  stream  to  reajipear.  The  slowing  process  gi-adually 
extends  to  the  capillai  ies,  and  thence  to  the  arteries,  producing  almost 
complete  arrest  of  the  blood  flow  (stasis).  When  stasis  occurs  the  blood 
corpuscles  again  become  mixed.  Theories  as  to  causation — (1)  Damage 
to  vessel  wall  leading  to  adhesion  of  the  white  coi-puscles  to  the  wall, 
which  acts  as  a foreign  body  (Lister).  (2)  Loss  of  elasticity  in  tissues 
surrounding  the  capillaries,  involving  loss  of  the  natural  stimulus  to  the 
propulsion  of  blood  through  these  capillaries  (Landerer).  (3)  Inability 
of  the  veins  to  carry  off  excess  of  blood,  and  consequent  reaction. 

III.  The  vessels  become  varicose  and  irregularly  dilated,  resulting 
from  damage  to  their  walls.  Diapedesis  of  the  white  corpuscles  take 
place ; they  accumulate  iii  masses  at  the  sides  of  the  vessels,  and  by 
virtue  of  their  amoeboid  movement  escape  into  the  surrounding  tissues. 
Tlie  emigration  of  leucocytes  may  occur  in  from  one  to  three  hours  after 
the  application  of  the  ii-ritant,  and  is  first  observed  to  take  place  in  the 
small  veins  ; diapedesis  does  not  take  place  through  the  capillaries,  but 
only  where  there  is  a basement  membrane.  Endothelial  plates  may 
become  loosened,  especially  in  the  veins.  Eed  corpuscles  escape  from 
the  capillaries,  and  even  nipture  of  the  minute  vessels  may  take  place. 

(IV.)  Tissue  Changes  take  place  subserpxent  to  the  vascular  changes. 
The  endothelial  cells  of  the  omentum  enlarge,  become  more  granular,  and 
division  of  their  nuclei  takes  place.  Some  of  the  cells  become  detached 
from  their  connective  tissue  basis,  and  may  exhibit  amoeboid  movement. 
At  a later  stage  the  connective  elements  proliferate,  and  undergo  retro- 
gressive changes.  These  changes  are  in  great  part  due  to  increased 
nutriment,  derived  from  the  exudation.  As  the  tissues  lose  their  normal 
tone,  by  the  action  of  the  irritant  on  their  nerves,  they  effect  less  pressure 
on  the  blood  ves.sels,  and  hence  this  acts  as  a pow'erful  factor  in  permit- 
ting of  increased  leucocyte  emigration  and  lymph  transudation ; for,  the 
more  solid  an  organ  is  in  which  inflammation  takes  place,  the  less  the 
exudation. 

For  the  purpose  of  ascertaining  the  essential  phenomena  of  inflam- 
mation, Cohnheim  made  the  following  experiments  on  the  tongue  of 
frogs  : — 

(1)  The  tongue  was  exposed,  and  at  a point  on  the  side,  simple 
irritation  was  produced  by  means  of  pincers.  In  the  vicinity  of  the 
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irritation,  liy})era!nua  was  excited,  which  spre.ad  throughout  the  wliole 
tongue.  1 his  wa.s  hdlowed  by  stasis  gmdiudl}’ setting  in.  During  tlie 
wljole  proce.ss  no  diapedesis  nor  increased  exudation  of  lynipli  took 
place.  But  as  tlie  condition  only  lasted  for  about  two  hours,  it  may  be 
said  the  time  was  too  short  for  all  the  nece.s.sary  phenomena  of  intlam- 
mation  to  take  place. 

(2)  Cohuheim  therefore  took  another  animal,  and  scratched  its  tongue 
all  over  the  surface,  which  resulted  in  the  .same  changes  as  in  the  first 
experiment,  only  the  hyperamiia  wa.s  more  marked,  and  the  stasis  lasted 
for  a whole  da)'. 

(3)  This  time  Cohuheim  applied  a caustic,  which  prfsluced  active 
hyperaunia  throughout  the  tongue  as  in  the  case  of  the  mechanical  irrita- 
tion. Eut  at  the  seat  where  the  caustic  was  applied  there  was  a certain 
amount  of  destruction  of  the  ti.ssue.s,  coagulation  taking  place  in  the  neigh- 
bouring capillaries  ; beyond  these  vessels  the  hyperainia  gradually  sub- 
sided and  disappeared.  In  the  area  of  irritation  the  vessels  remained 
somewdiat  dilated,  and  the  blood  current  gradually  slowed.  The  stagnation 
of  the  circulation  wn.s  such,  that  after  five  or  six  hours  the  individual 
corpuscles  could  be  made  out.  There  next  occurred  a period  of  reaction, 
which  lasted  from  six  to  eight  hours.  The  vessels  in  the  vicinity  became 
dilated,  the  stream  in  the  dilated  arteries  being  slower  ; at  the  .same  time 
diapedesis  and  transudation  of  lymph  took  place.  The  extravasation  spread 
until  it  became  general,  and  the  w'hole  tissue  was  filled  with  leucocytes 
and  distended  with  lymph.  The  inflammation  extended  further  out,  so 
that  at  a considerable  distance  the  vessels  were  markedly  dilated,  and  the 
blood  stream  slow',  and  even  emigration  of  leucocytes  was  observed,  though 
to  a much  le.ss  degree  than  near  the  centre  of  irritation.  At  length  the 
inflammation  gradually  subsided  from  without  inwards  towards  the  part 
at  which  the  caustic  was  applied,  the  emigration  of  leucocytes  ceased,  the 
blood  stream  was  restored,  and  the  vessels  returned  to  normal.  Cohnheim 
got  similar  results  with  the  cauteiy,  and  with  other  caustics  applied  to 
the  frog’s  web. 

From  the  above  experiments  we  may  draw  the  inference  that  active 
hypenemia  is  not  an  essential  part  of  inflammation,  because  (a)  all  the 
phenomena  of  active  hypeiu'mia  may  occur  without  further  results  ; 
{b)  the  active  hyperaimia  subsides  before  the  emigration  of  leucocytes 
begins  ; (c)  all  the  phenomena  of  inflammation  can  be  sometimes  observed 
w’ithout  any  hyiieraunia.  The  essential  phenomena  of  inflammation  in  a 
vascular  tissue  are  therefore  '■'■damage  to  the  blood  vessels,  with  stasis 
and  leucocT/te  emigration"  (Greenfield). 

II. -PHENOMENA  ok  INFLA.MMATION  in  EXTHAVASACULAR 

TISSUES. 

The  best  position  to  study  this  set  of  change.s  is  in  the  cornea  of  tlie 
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frog  or  rabbit.  On  the  application  of  a caustic  to  the  central  j)art  of  the 
cornea,  the  vessels  at  the  margin  become  enlarged  and  turgid,  and  the 
lymph  channels  and  spaces  become  filled  with  leucocytes  which  have 
emigrated  from  the  engoi-ged  vessels  at  the  periphery.  Under  the  influ- 
ence of  the  in-itation  the  corneal  corpuscles  become  irregular  in  shape, 
and  their  processes  become  shorter  and  thicker.  Amujboid  movements 
of  these  protoplasmic  masses  are  sometimes  seen.  Finally  their  nuclei 
divide,  and  the  mass  breaks  up  into  several  portions  which  may  be 
regarded  as  now  cells  formed  by  proliferation.  As  a result  of  these 
processes  the  corneal  tissue  becomes  opaque,  softens,  and  may  break  down. 

Therefore,  as  the  vascular  reaction  is  non-essential  at  the  centre  of 
the  coniea  during  the  inttammation,  the  chief  phenomenon  to  be  noted 
in  inflammation  of  an  extravascular  part  is  the  emigration  of  leucocytes. 

EMIGRATION  OF  LEUCOCYTES. 

Normally  the  white  corpuscles  chiefly,  occupy  the  peripheral  stream 
in  the  blood  vessels;  but  during  inflammation  this  condition  becomes 
more  marked.  At  the  beginning  of  stasis  they  are  seen  to  accumulate 
in  masses  at  the  sides  of  the  vessels.  If  watched  for  a time,  the 
leucocytes  are  observ'ed  to  send  processes  through  the  vessel  walls,  and 
to  become  altered  in  shape,  so  that  they  easily  efl’ect  their  exit,  becom- 
ing extravascular,  when  they  resume  their  normal  shape.  They  are 
sometimes  seen  to  go  in  the  opposite  direction  to  the  blood  current, 
so  that  their  amoeboid  power  must  be  greatly  increased,  which  may 
be  due  to  the  great  quantity  of  oxygen  in  tlie  blood,  as  well  as  to  the  in- 
creased temperature  of  the  part.  There  being  a local  dilatation  of  a blood 
vessel  during  inflammation,  the  intravascular  pressure  must  be  neces- 
sarily increased  (according  to  a physical  law),  while,  the  external  tissues 
being  rendered  more  lax  by  the  influence  of  the  irritant,  the  extravascular 
pressure  is  decreased.  These  factora  alone  would  increase  the  emigration 
of  leucocytes,  but  if  it  be  added  that  there  is  damage  to  the  vessels  them- 
selves, one  can  ea.sily  understand  why  diapedesis  should  take  place. 

FUNCTION  OF  LEUCOCYTES  IN  INFLAMMATION. 

(1)  When  leucocytes  have  escaped  from  the  vessels,  they  make  their 
way  into  the  lymph  spaces  ; in  the  case  of  membranes,  to  the  surface.  In 
doing  so,  they  aid  in  the  absorption  of  damaged  parts,  using  deleterious 
and  dead  matter  as  food.  When  bacteria  are  present,  the  leucocytes  may 
be  seen  attacking,  and  endeavouring  to  absorb  them.  Leucocytes  which 
destroy  bacteria  in  this  way  ai-e  called  phagocytes.  But  on  the  other  hand 
the  bacterium  is  frequently  poisonous  to  the  cell,  and  often  succeeds  in 
killing  it.  (2)  Leucocytes  aid  in  the  coagulation  of  lymph,  as  seen  on 
the  surface  of  a wound. 

After  inflammation  there  is  found  a greater  number  of  leucocyte.s  in 
the  lymphatics,  so  it  is  most  probable  the  great  majority  return  into  the 
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Ij’mplmtic.s  and  bloud  ves.scls  again,  while  some,  go  to  form  juis  corpuscle.s 
when  suppuration  occurs. 

GENERAL  RESULT.S  of  INFLAMMATION. 

Inllammation  tends  to  spread  ra])idly  to  surrounding  ti.ssues,  which 
may  be  due  to  (a)  simple  e.\teiision  of  the  change  along  the  vessel  walls  ; 
(b)  irritation  set  up  by  the  action  of  the  products  of  inthunmation  ; (c) 
septic  material  introduced  from  without. 

Sometimes  inHammatiou  is  attended  by  actual  destruction  of  the 
ti.ssue,  if  this  takes  place  on  a superficial  part,  we  get  what  is  known  as 
‘ ‘ ulceration 

Inflammatory  exudation  differs  from  that  of  simple  dropsy  in  con- 
taining a greater  quantity  of  albumen,  in  having  a higher  specific  gravity, 
and  in  being  more  coagulable.  But  the  exudation  from  inflamed  mucous 
surfaces,  contains,  as  a rule,  no  fibrin,  and  does  not  coagulate.  This  is 
probably  due  to  the  epithelial  layer  acting  as  a filter,  and  intercepting 
some  of  the  constituents  of  the  fluid  exudation,  for,  on  removal  of  the 
epithelium  a coagulable  exudation  may  be  formed,  as  is  exemplified  by 
the  action  of  heat  or  other  irritants  on  a mucous  surface. 

SUPPURATION. 

The  process  of  inflammation  may  go  on  to  w'hat  is  known  as  “ sup- 
puration,” the  formation  of  pus  corpuscles  and  serum.  Pus  is  never 
found  except  as  the  result  of  inflammation,  but  is  not  a constant  product 
In  children,  or  those  of  the  tubercular  or  .scrofulous  diathesis,  inflammation 
tends  more  readily  to  go  on  to  suppuration,  especially  if  the  injury  be 
external,  when  the  air,  or  noxm  contained  in  the  air,  are  tlie  more  easily 
admitted.  Hence  the  supposition  that  a specific  poison  is  neces-sary 
to  produce  suppuration.  But  suppuration  may  occur  even  when  the  air 
is  excluded,  as  in  purulent  pleurisy.  In  such  conditions,  when  suppura- 
tion does  occur  in  an  internal  organ,  it  may  be  argued  that  septic  germs 
liad  been  conveyed  to  the  part  by  the  blood  ; but  this  has  scarcely  been 
proved.  Well  markeil  cases  of  suppuration  have  occurred,  and  yet 
on  close  examination  of  the  affected  tis.sues  no  micro-organisms  were 
detected. 

Pus  is  fonned  partly  from  necrosed  ti.ssue,  and  partly  from  exudation 
products  of  inflammation.  It  is  a pale  yellow  coloured  fluid  of  the  con- 
sistence of  cream,  with  a mawkish  taste  and  a faint  sickly  odour.  The 
reaction  is  neutral  or  slightly  alkaline,  and  it  has  a specific  gravity  vary- 
ing from  1030  to  1033.  It  does  not  spontaneously  coagulate,  but  on  the 
application  of  heat  a coagulum  is  formed.  The  main  elements  are  serum 
and  pus  corpuscles.  The  serum  contains  most  of  the  proteids  found  in 
the  blooil,  as  well  as  cholesteiin,  fatty  acids,  peptones  (occasionally),  and 
if  it  has  remained  long  in  the  tissue.-*,  various  gases.  The  pus-corpuscles 
constitute  fr*)m  17  to  20  per  cent,  of  the  whole.  Many  of  them  resemble 
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leucocytes,  and  in  tlie  fresh  state  may  show  aniojhoid  movement  especially 
on  being  <(ently  warmed.  With  these  corpuscles  are  seen /«/  drojilets, 
and  large  mas.ses  which  aj)pear  to  he  due  to  the  aggregation  of 
degenerated  cells.  The  suits  of  pus  consist  of  sodium  chloride,  (in  large 
proj>ortion),  earthy  and  alkaline  phosphates,  carbonates,  and  a little  iron. 

Origin  of  Pus-Corpuscles. — It  is  still  a disputed  point  whether  pus- 
corpuscles  are  produced  from  leucocytes  alone,  or  from  connective  tissue 
corpuscles  as  well.  That  many  of  them  are  produced  from  leucocytes 
there  is  little  doubt,  although  in  chronic  suj)2)uration  there  is  an  increa.sed 
number  of  white  coi’2)uscles  found  in  the  blood.  But  in  inflanimatory 
conditions  ajiait  from  siqipuration  {e.(j.,  rheumatic  fever),  there  is  also 
found  an  increased  number  of  leucocytes  in  the  blood.  Probably  the 
l>rocess  of  intlanimation  causes  increased  activity  in  their  formation. 

Abscess. — When  a circumscribed  collection  of  i)us  occui-s  in  the 
interior  of  the  body,  an  abscess  is  the  result.  If  the  abscess  be  acute 
there  is  no  defined  wall,  and  its  contents  are  partly  pus,  and  partly  necrosed 
tissue.  If  chronic,  the  abscess  has  a well  defined  wall,  formed  by  an 
overgrowth  of  connective  tissue.  The  contents  are  pure  pus,  and  if  the 
abscess  be  an  old  standing  one  there  may  be  flakes  of  lymph. 

Abscesses  tend  to  burrow  and  form  large  sinuses,  and  in  their 
development  dreak  down  healthy  tissue. 

TERMS  APPUEi)  TO  INFLAMMATION,  uependino  on  the 
STRUCTURE  AFFECTED. 

(1)  “ Parenchymatous  ” consists  of  inflammation  of  the  essential 
tissues  of  an  organ,  as  for  instance  the  ejiithelium  of  the  kidney,  or  the 
air  vesicles  in  the  lung. 

(2)  “Interstitial.” — This  condition  affects  the  connective  tissue  frame- 
work of  an  organ,  and  is  usually  chronic. 

(3)  “Catarrhal”  is  inflammation  of  a mucous  membrane  in  which 
the  epithelial  structures  participate.  The  blood  vessels  become  greatly- 
engorged  ; the  epithelial  cells  on  the  surface  swell,  multiiily,  and  are 
cast  off,  while  the  deeper  layer  jiroliferates  and  replaces  the  surface  ones 
when  the  inflammation  disajipears.  The  mucous  glands  rapidly  secrete 
an  abnonnal  (juantity  of  mucus,  and  if  the  catandi  is  chronic  the  outlet  of 
the  mucous  duct  may  become  blocked,  and  give  rise  to  the  formation  of 
a small  cyst.  At  later  stages  the  basement  membrane  becomes  greatly 
swollen,  and  round  the  vessels  the  tissues  are  infiltrated  with  exuded 
lymph  and  emigrated  leucocytes. 

PROCESSES  OF  REPAIR  following  upon  INFLAMMATION. 

The  sjiecial  factors  in  rejiair  following  inflammation,  con.sist  in 
the  processes  of  growth  liy  which  new  tissue  elements  are  formed.  These 
processes  are  not  restricted^  to  the  se(|ueho  of  inflammation,  for  they 
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normally  take  place  as  physiological  phenomena  to  repair  tissue  waste, — 
but  following  upon  infiaminatiou  they  are  greatly  exaggerated,  which,  in 
part,  may  be  due  to  the  increased  nutriment  derived  from  the  exudation 
and  emigration  of  leucocytes  from  the  damaged  vessels. 

Diflerent  tissues  varj"  mirch  in  their  capacity  for  repair,  some  being 
never  perfectly  restored  if  much  injured.  Specialized  tissues  have  a low 
capacity  for  repair.  Ganglionic  nerve  cells  have  little  or  no  power  of 
repair  ; nerve  fibres  and  muscular  fibres  are  restored  imperfectly  ; 
epithelium  and  glandular  structures  recover  from  the  effects  of  slight  but 
not  of  any  severe  injury  ; connective  tissue  on  the  other  hand,  repaii-s 
with  comparative  ease,  and  may  even  grow  beyond  the  bounds  of  mere 
repair. 

It  is  an  established  law  that  new  epithelium  is  always  produced  from 
pre-existing  epithelium  ; but  in  regard  to  the  production  of  connective 
tissue,  which  has  a more  important  bearing  on  the  process  of  repair, 
there  is  diversity  of  opinion  as  to  its  methods  of  origin.  According  to 
Ziegler, [connective  tissiie  is  formed  from  emigrated  leucocytes ; but  so  far 
there  is  no  sufficient  proof  that  such  is  the  case.  It  is  more  likely  that 
as  in  the  caae  of  epithelium,  connective  tissue  is  produced  from  pre- 
existing connective  tissue,  and  the  results  of  observations  support  this 
view. 

The  repair  of  connective  tissue  appears  to  be  closely  associated  with 
exudation  and  cell  emigration  from  blood  vessels.  The  condition  may, 
for  explanatory  purposes,  be  very  well  studied  in  pleuri.sy  or  pericarditis, 
where  adhesions  of  the  visceral  and  parietal  layers  have  taken  place- 
There  occurs  first  a coagulable  exudation,  which  appears  to  act  as 
a temporary  structure.  This  fibrinous  deposit  was  at  one  time 
believed  to  be  transformed  into  fibrous  tissue,  but  what  takes  place  is 
rather  a substitution,  for  this  unorganised  material,  of  a true  tissue.  On 
the  absorption  of  the  exudation  (which  is  effected  by  the  leucocytes),  the 
two  layers  of  the  pleura  come  in  contact ; and  a proliferation  of  the  con- 
nective tissue  elements  of  the  part  having  taken  place  on  each  surface  of 
the  membrane, Iforming  the  so  called  “ gi-anulation  surface,”  these  surfaces 
coalesce  more  or  less  completely,  and  bind  the  two  layers  of  the  membrane 
together.  This  organizing  structure  is  nourished  by  minute  blood  vessels, 
which  arise  as  ofl-.shoots  I'rom  larger  neighbouring  vessels,  and  are  entirely 
embryonic  in  structure.  These  elementary  blood  vessels  and  connective 
tissue  elements  constitute  “ gramdation  tissue"  At  first  the  vessels  are 
surrounded  by  connective  tissue  corpuscles,  which,  nourished  by  the 
vessels,  are  finally  transfonned  into  connective  tissue  fibres. 

Development  of  the  vessels. — They  begin  by  a process  of  bud- 
ding from  an  ordinary  vessel  wall.  There  first  occurs  the  swelling  of  a 
protoplasmic  mass  at  the  side  of  the  vessel,  and  this  enlaiges  and  gi’ows 
outwards  as  a bud  with  one  or  more  nuclei.  At  the  point  where  the  bud 
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springs  then*  is  a iiepres.siou  ronned  inside  tlie  vessel.  As  this  hiid 
increases  in  size,  division  of  its  nuclei  takes  place,  and  ultimately  it  is 
transformed  into  a capillary  tube.  This  small  capillary  elongates  and 
antvstomoses  with  similar  vessels  until  a network  of  new  capillaries  is 
formed. 

These  capillaries  may  develop  by  other  processes,  e.g.y  the  ordinary 
physiological  process  of  vacuolation  when  the  blood  corpuscles  apparently 
develop  spontaneously  as  in  the  embryo.  These  vessels  always  have  a 
very  elementary  structure,  their  walls  being  composed  of  endothelial  cells 
with  a number  of  fibrous  tissue  elements  around,  so  that  they  are  very 
permeable.  They  have  not  the  relation  to  arteries  and  veins  that  exists 
in  ordinary  capillaries,  and  whenever  their  function  is  performed  they 
gradually  degenerate  and  soon  disappear. 


EEPAIR  OF  WOUNDS. 

I.— HEALING  BY  “FIRST  INTENTION.” 

This  process  of  repair  only  takes  place  in  perfectly  clean  wounds,  for 
instance,  in  a cut  with  a sharp,  clean  knife.  If  the  divided  surfaces  are  at 
once  brought  into  apposition , the  actual  in  j ury  inflicted  is  really  very  slight, 
and  the  process  of  repair  is  so  rapid  that  there  is  little  or  no  inflammation 
present.  If  a wound  such  as  the  above  be  examined  immediately  after 
the  injury,  the  following  changes  are  seen  : — The  edges  are  somewhat 
apart  owing  to  the  elasticity  of  the  tissues,  and  there  is  effusion  of  blood. 
Soon  the  hoemorrhage  subsides,  owing  to  the  contraction  and  retraction 
of  the  arteries  and  collapse  of  the  veins ; and  the  capillaries  become 
plugged  up  by  the  clotted  blood.  The  effused  blood  clots  on  the  surface 
of  the  wound,  and  so  unites  the  two  edges.  If  the  succe.ssive  changes 
in  the  wound  be  divided  into  stages  of  twelve  horn's  each ; we  find  at  the 
ht  stage  (12  houi-s  after  the  injury),  that  the  edges  of  the  wound  are 
swollen,  and  united  by  coagulable  lymjih  resembling  ordinary  fibrinous 
exudation,  the  blood  which  was  foi-merly  there  having  been  absorbed. 
The  fibrin  at  this  stage  contains  only  a few  leucocytes,  and  at  the  deeper 
part  of  the  wound  there  may  be  a little  blood  from  secondary  hemor- 
rhage. There  is  no  distention  of  the  suiTOunding  vessels,  and  the  tissues 
are  but  slightly  altered.  After  2^  hours,  the  fibrinous  coagulum  still 
unites  the  edges,  but  it  shows  marked  fenestration  and  lamination  like 
a diphtheritic  membrane.  A great  emigration  of  leucocytes  has  taken 
jflace  into  the  coagulum,  and  they  are  especially  seen  at  the  biise  and  edges 
of  the  wound,  where  they  even  conceal  the  fibrin  and  appear  to  loosen 
it.  The  leucocytes  are  very  active,  and  many  show  division  of  their 
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nuclei.  The  vessels  near  the  wound  are  engorged,  hut  at  this  period 
there  is  no  visible  change  in  the  connective  tiasue  corpuscles.  After  SG 
hours,  the  engorgement  of  the  vessels  is  more  marked  than  in  the 
hist  stage,  and  in  the  vicinity  of  each  original  vessel  a large  number  of 
newly  developed  c<ii)illariea  form  a plexus.  These  plexuses  are  best  seen 
immediately  l^eneath  the  wound,  where  a few  of  the  embryonic  vessels 
may  be  observed  to  peneti’ate  into  the  fibrin.  Side  by  side  with  the 
newly  formed  ve.ssels,  connective  tissue  cor])uscles  make  their  aj)j)earauce 
from  multijjlication  of  the  pre-existing  corpuscuhar  elements.  The  fibrin 
is  beginning  to  soften,  due  to  the  invasion  by  the  capilhiries,  which  are 
gradually  incrccasing  in  number  and  size.  After  hours,  there  is  no 
marked  alteration  as  regards  the  margins  of  the  wouml.  The  dilafiitiou  of 
the  ve.ssels  Inus  subsided,  and  those  which  were  cut  across  have  become  com- 
pletely closed.  Distinct  connective  tissue  fibres  are  seen  at  the  deep  part 
of  the  wound,  and  the  lymph  has  become  completely  vascularized.  After 
73  hours,  the  chief  phenomenon  observed  is  a rapidly  progi-essing  trans- 
formation of  the  connective  tissue  corpuscles  into  fibrous  tissue.  If  the 
wound  be  examined  on  the  5th  day,  w'e  find  the  network  of  capillaries  is 
beginning  to  disappear,  but  a few  vessels  are  still  seen  extending  towards 
the  surface,  surrounded  by  connective  tissue  fibres  and  coi-})uscles.  All 
the  originivl  lymph  is  now  completely  absorbed,  it  being  substituted  by 
connective  tissue  and  capillaries,  forming  the  so-called  cicatricial  tissue. 
The  epidermis  has  begun  to  grow  from  the  mai-gins  of  the  wound,  by 
multiplication  of  the  epidei-mic  cells.  At  the  7th  day,  the  fibrous  tissue 
is  found  to  be  more  dense  and  the  individual  fibres  more  distinct.  The 
edges  of  the  wound  are  now  quite  close  together,  leaving  no  intei-space. 
The  vessels  are  fewer  in  number,  and  the  whole  part  seems  to  have 
resumed  its  normal  appearance  ; except  that  there  are  no  hair  follicles, 
nor  sebaceous  glands,  and  no  sweat  ducts. 

II.— HEALING  BY  GRANULATION,  or  “SECOND 
INTENTION.” 

This  method  of  repair  occuis  in  all  open  wounds.  The  process  is 
essentially  the  same  as  in  healing  by  “ First  Intention,”  the  main  dis- 
tinctive feature  being  that  the  “ gi-anulation  tissue  ” is  formed  on  a free 
surface.  When  an  open  w’ound  is  produced,  iis  in  the  case  of  an  ulcer, 
hamiorrhage  necessarily  occui-s,  and  the  blood  clots  on  the  surface.  This 
clotted  blood  is  removed,  and  replaced  by  colourless  lymph.  Later  there 
appear  sprouting  through  this  lymph  small  red  projections,  which  are 
first  seen  at  the  margins,  but  latterly  extend  over  all  the  surface.  These 
j)rojections  are  the  cjipillary  buds  forced  out  from  the  arteries.  If  the 
excavation  be  deep,  with  a great  loss  of  substance,  these  grjuiulatious 
may  fill  uj)  the  cavity.  At  the  margins  of  the  wound  a glaze  appeai-s 
over  the  granulation  buds,  and  extends  over  the  whole  surface  ; it  is 
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due  to  the  semi-coagulable  condition  of  the  lymph.  As  in  the  simple 
incised  woimd,  a great  number  of  leucocytes  escape  from  the  engorged 
vessels,  but  in  this  ciise  they  get  discharged  from  the  surface,  many  of 
them  being  transformed  into  pus  corpuscles.  In  this  way  the  wound 
assumes  a 8ui)purating  type,  liuuning  alongside  of  the  small  granulation 
capillaries,  are  rows  of  connective  tissue  corpuscles.  At  a later  stage  these 
develoj)  into  connective  tissue,  which  tends  to  contract  as  the  healing 
process  ai)proaches  completion.  The  small  capillaries  diminish  in 
number  owing  to  the  ju'ocess  of  “endarteritis  obliterans”  taking  place 
in  the  vessels  from  which  they  spring.  At  length  the  epithelium  gradu- 
ally grows  <iver  from  the  edges  of  the  wound,  and  eventually  unites  in 
the  centre,  thus  covering  the  whole  surface.  The  ultimate  result  of  the 
above  changes  is  the  formation  of  a fibrous  scar,  devoid  of  sebaceous 
and  sudoriferous  glands,  as  well  as  hair  follicles. 


REPAIR  OF  FRACTURES. 

I.  SIMPLE  FRACTURE  of  a long  bone.  When  the  fracture  occurs 
the  periosteum  is  usually  tom,  and  the  surface  of  the  bone  may  be  laid 
bare  for  a considerable  distance.  The  soft  tissues  are  lacerated,  and  the 
blood  vessels  ruptured  ; so  that  profuse  hfemorrhage  takes  place  round 
the  fractured  ends,  the  blood  forming  a coagulum.  A few  hours  after 
the  injury  an  inflammatory  reaction  sets  in,  which  usually  lasts  from 
two  to  four  days,  but  may  not  disappear  until  the  sixth  day.  Direct 
union  rarely  occm’s,  probably  it  does  so  only  in  a fissured  fracture.  The 
broken  ends  are  always  united  by  “ callus,”  which  acts  as  a framework 
for  the  production  of  new  bone,  and  is  only  a provisional  stracture  The 
callus  resembles  the  cancellous  tissue  in  the  interior  of  long  bones,  and 
is  produced  chiefly  from  the  deeper  layers  of  the  periosteum,  to  a less 
degree  from  the  bone  marrow.  The  callus  is  divided  into  three  layers  ; 
(1)  external  or  ensheathing,  outside  the  bone  ; (2)  intermediate,  between 
the  ends  of  the  bones;  (3)  internal  or  medullary,  inside  the  bone. 
When  the  bone  is  kept  at  perfect  rest  the  amount  of  callus  fonned  is 
veiy  small  and  mainly  of  the  intermediate  kind.  But,  if  the  bone  has 
not  been  rigidly  fixed,  callus  is  thrown  out  in  large  quantity,  the 
external  variety  preponderating.  When  union  is  complete,  the  exter- 
nal and  internal  callus  disappear  except  where  they  fill  up  gaps,  the 
intermediate  callus  forming  the  pennanent  bond  of  union. 

Microscopic  Changes. — If  the  organ  be  examined  lifter  the 
inflammatory  reaction  has  set  in,  we  find  active  hyperieinia  of  the  vessels, 
and  infiltration  of  lymph  and  leucocytes  into  the  tissues,  giving  the 
parks  a swollen  appearance.  On  the  second  day  the  inflammation  begins  to 
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subside,  and  the  deep  layei-s  of  the  periosteimi  sliow  signs  of  cell  division. 
Changes  begin  to  appear  in  the  blood  vessels  which  were  torn  ; tlieir 
endothelium  undergoes  )noliferation.  By  tlie  third  or  fom-th  day  we 
have  a layer  of  highly  vascular  germinating  granulation  tissire  formed, 
in  wldcli  can  be  observed  various  forms  of  cells,  contained  in  a delicate 
fibrillated  matrix.  The  superficial  part  of  the  periosteum  now  shows 
swelling  of  the  fibres  and  proliferation  of  the  cells,  so  that  the  whole 
membrane  becomes  much  thickened.  At  this  stage  there  occurs  a 
process  of  differentiation.  Small  spicules  of  bone  are  formed  near  the 
original  bone  ; these  increase  in  size,  become  united,  anil  form  a struc- 
ture resembling  loo.se  cancellous  tissue.  The  tissue  lying  between  the 
spicules  becomes  transformed  into  a marrow-like  substance,  consisting 
of  small  cells,  large  nucleated  cells,  and  fat  cells,  lying  among  a number 
of  small  blood  vessels.  The  consecutive  stages  are  the  same  as  those  in 
normal  bone  formation.  Beneath  the  jjei'iosteuin  and  near  the  fractured 
ends  hyaline  cartilage  begins  to  make  its  appearance.  The  cartilage 
cells  are  formed  by  the  granulation  tissue  cells  enlarging  and  becoming 
encapsuled  by  a hyaline-like  substance.  Tliese  cartilage  cells  swell  uj), 
lose  their  capsules,  and  become  transformed  into  bone  corpuscles 
(osteoblasts),  and  the  cartilaginous  matrix  undergoes  calcification. 

The  formation  of  bone  is  also  accompanied  by  its  absorption  ; though 
the  cells  which  remove  the  bone  are  not  large  osteoclasts  as  in  normal 
bone  formation,  but  small  cells.  At  a later  period  the  callus  is  largely 
removed,  any  projections  rounded  off,  and  the  bone  modelled  more  or 
less  to  its  former  shape.  But  if  the  limb  be  kept  in  motion  during  the 
process  of  repair,  other  changes  take  place.  The  fracture  may  be 
united  by  fibrous  tissue,  fonning  a false  joint ; the  two  surfaces  become 
polished,  a bui-sa  forms,  and  it  is  even  asserted  that  fibro-cartilage  may 
grow  over  the  ends  of  the  disunited  fracture. 

Tlie  time  necessary  for  the  repair  of  a fracture  varies  according  to 
the  bone  which  is  broken.  It  may  be  said  that  the  phalanges  require  a 
fortnight ; the  bones  of  the  ai-m,  five  weeks  ; those  of  the  leg,  seven 
weeks  ; and  the  femur,  ten  weeks. 

II.  COMPOUND  FRACTURE. — The  process  of  repair  in  this  case 
differs  from  that  in  a simide  fracture  by  the  fomation  of  granulation 
tissue  and  usually  a degi’ee  of  suppuration  setting  in,  due  to  the  intro- 
duction of  septic  matter.  The  formation  of  bone  takes  place  very 
slowly,  occuiTiug  firet  in  the  deeper  parts. 

EEGENERATION  of  INJURED  TISSUES. 

CARTILAGE.— When  cartilage  is  cut  through  it  is  usually  replaced 
by  perichondri^l  connective  tissue,  but  should  the  gap  be  great,  as  in 
ulceration,  union  takes  place  by  fibrous  tissue.  When  the  bone  is 
injured,  cartilage  can  be  formed  from  periosteum, 
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ADIPOSE  TISSUE.— After  au  injury,  fatty  tissue  undergoes  degene- 
ration. The  nuclei  of  the  fat  cells  swell,  and  the  oil  gets  absorbed,  its 
position  being  occupied  by  a raucous  fluid.  The  connective  tissue  of 
the  part  proliferates,  and  becomes  traiisfoi’ined  into  adipose  tissue  by 
the  deposition  of  fat  in  the  interior  of  the  cells. 

MUSCULAR  FIBRE.— Regeneration  of  striped  muscle  takes  place 
from  pre-existing  muscle-cells.  The  so-called  muscle-corpuscles  grow 
into  large  cells,  lose  their  couti'actile  substance,  and  multiply  by  division 
of  their  nuclei.  They  become  elongated  and  spindle-shaped,  and  then 
become  converted  into  striated  fibres.  That  other  cells  have  the  power 
of  generating  striated  muscle  is  doubtful,  and  authorities  difier  on 
the  point.  Nou-striped  muscle  may  be  either  produced  from  its  kind, 
or  from  connective  tissue  cells. 

NERVOUS  TISSUE.— The  central  nervous  tissue  or  ganglionic  cells 
ai'e  not  reproduced  after  being  destroyed.  Nerves  have  a slight  repa- 
rative power.  When  a nerve  is  divided,  the  part  cut  off  from  its  trophic 
centre  imdergoes  degeneration.  Inflammatory  changes  are  set  up  in 
the  nerve-sheath,  causing  emigi’ation  of  leucocytes  between  the  nerve 
filaments.  The  white  substance  of  Scwhann  becomes  swollen,  opaque, 
and  the  nuclei  divide.  In  two  days  the  myeline  coagulates  and  becomes 
granular,  and  at  length  breaks  up  into  cylindrical  masses,  when  it  is 
removed  by  the  emigi-ated  leucocytes.  The  protoplasm  swells,  and  the 
axis  cylinder  disappears,  leaving  in  the  nerve  tube  a number  of  enlarged 
and  divided  nuclei.  Regeneration  takes  place  from  the  central  end  of 
the  divided  nerve.  A bulbous  swelling  is  observed  ; from  this  issue 

new  nerve-tubes,  some  with  merely  axis  cylinders,  while  others  have  a 
distinct  medullary  sheath.  These  nerve-tubes  pass  out  and  penetrate 
the  old  medullaiy  sheath  of  the  periphei’al  division,  and  unite  with  the 
old  nerve.  The  divided  ends  of  a nerve  may  unite  though  they  are 
separated  by  some  distance,  but  the  process  is  very  slow,  and  may  take 
two  or  three  months  to  be  completed. 

CHANGES  IN  VESSELS  when  CUT  or  LIGATURED. 

The  changes  are  similar  in  arteries  and  veins,  and  whether  the 
vessel  has  been  ligatured,  or  closed  spontaneously  after  section.  When 
an  aiTeiy  is  divided  there  occui-s  a certain  amount  of  contraction  and 
retraction,  due  to  the  elasticity  of  the  muscular  coat,  which  to  .some 
degree  lessens  the  lumen  of  the  vessel.  After  some  haemorrhage  takes 
place,  the  blood  clots  at  the  distal  and  central  ends  of  the  divided 
artery.  At  the  central  end  the  blood-clot  is  slowly  produced,  on  account 
of  the  blood  pressure  behind  it,  so  it  is  firm  and  conical  in  shape,  and 
usually  extends  up  the  vessel  as  far  as  the  nearest  branch.  The  distal  clot 
is  small  and  soft,  because  the  circulation  is  soon  restored  by  the  establish- 
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nient  of  a collateral  auiustoinoais,  Secondary  ha)iuorrhage  is  most  apt  to 
occur  from  tlie  distal  end,  as  aii  eddy  stream  is  veiy  liable  to  take  place 
from  the  amistomosing  vessels,  and  the  clot  being  of  a loose  nature, 
tends  further  to  allow  the  blood  to  piuss  out.  The  blood-clot  which 
tills  the  lumen  of  the  vessel  produces  a local  irritation  in  the  inner 
coat  of  the  artery,  resulting  in  multiplication  of  its  tissue  elements. 
The  endothelium  lining  the  vessel  becomes  swollen  and  multiplies  by 
cell  division.  The  clot  is  surrounded  by  these  endothelial  plates,  and 
processes  of  fibrous  tissue  begin  to  jienetrate  into  the  clot.  A large 
bud  now  makes  its  appearance,  penetrates  into  the  mass,  of  blood-clot, 
and  increases  in  size,  partly  by  absorption  of  the  mass  and  partly  by 
nourishment  derived  from  an  off-shoot  of  the  vasa  vasomm.  This  bud 
consists  of  a large  granular  protoplasmic  mass  containing  three  or  four 
nuclei,  and  is  produced  from  the  endothelium  of  the  inner  coat.  As 
the  bud  penetrates  through  the  mass  of  coagulum  it  is  accompanied  by 
its  vessel,  and  may  meet  a similar  bud  from  the  other  side  of  the 
artery.  The  cai)illaries  of  each  bud  then  unite,  and  soon  vasculaidze 
the  blood-clot,  which  is  organized  into  gi-anulation  tissue.  Ultimately 
this  is  replaced  by  connective  tissue  which  shrinks,  and  the  ai'tery 
becomes  a mere  fibrous  cord. 

H^MOEEHAGE. 

Haemorrhage  consists  in  an  escape  of  blood,  (with  all  its  elements,) 
out  of  the  vessels  into  a tissue,  or  upon  a free  surface.  The  escape  of 
blood  from  the  vessels  may  arise  from  rupture  of  the  walls — “per 
rhexin.”  It  may  take  place  by  an  ulcerative  process  from  without — 
“ per  diabrosin.”  Or,  as  in  inflammation,  it  may  occur  by  leakage — “ per 
diapedesin.”  Spontaneous  luemorrhage  may  be  due  to  (1)  Disease  of  the 
coats,  e.ff.,  aneurism  ; (2)  Impaired  nutrition  of  the  blood,  as  in  fevera, 
poisonings,  pernicious  amenjia,  &c. ; (3)  Cerhain  diseases  in  which  the 
cause  is  inoi’e  or  less  obscure  — purpura  h;emorrhagica,  malignant 
jaundice,  and  ha;mophilia.  When  the  quantity  of  blood  is  very  small, 
and  foi-ms  more  or  less  sharjjly  defined  red  or  brown  spots  in  the  tissues, 
they  are  called  petechia ; if  rather  lai-ger,  ecchymoses.  If  luemoiThage 
takes  jdace  from  many  vessels  of  an  organ  it  is  called  parenchymatous. 
Solid  tissue  soaked  through  with  blood  is  said  to  undergo  haemorrhagic 
infiltration  ; when  this  infiltration  is  clearly  defined  and  limited  to  a 
part  of  the  organ  it  is  called  infarction.  Haunorrhage  from  ceilaiu 
positions  receives  names  accordingly  : from  the  no.se — epistaxis  ; from 
the  stomach — hamatemesis;  from  the  lungs,  hcemoptysis ; from  the 
urinary  tract — hcematuria. 

llcemophilia  is  a condition  in  which  there  is  a remarkable  tendency 
to  bleed  from  very  slight  causes,  and  even  when  there  is  no  evident 
cause.  The  luemonliage,  also,  is  freipiently  uncontrollable.  This 
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tendency  to  liieiuon  liage  is  far  more  common  in  the  male  sex  than  in 
the  female.  Careful  examination  of  the  vessels  has  shown  no  abnor- 
mality of  structure,  and  the  blood  appeare  to  be  natural.  Tliis  remark- 
able condition  appears  to  be  hereditary. 

Hsematoma. — When  a large  imuss  of  blood  is  effused  into  a tissue 
it  coagulates  ; should  it  not  be  absorbed  for  a considerable  time,  it  is 
called  hwmatoma  or  blood  tumour.  Such  unisses  are  frequently  found 
on  the  eai-s  of  lunatics,  and  their  origin  has  some  interest  from  its 
medico-legal  bearing. 


HYPEETKOPHY. 

Hypertro])hy  consists  in  the  increase  in  size  of  an  organ  or  tissue 
from  overgi’owth  of  its  special  structures,  while  it  still  retains  its  form 
and  functions.  Strictly,  hypertrophy  means  an  increase  in  size  of  the 
tissue  element ; while  the  term  hyperplasia  signifies  an  increase  in 
number  of  the  tissue  elements.  Hyperplasia  is  a part  of  the  process  of 
inflammation,  and  is  always  iissociated  with  hypei’trophy.  As  there 
are  a number  of  hyjiertrophies  which  occur  independent  of  disease  or 
injurious  influence,  they  may  be  termed  physiological.  Such  are  seen 
in  the  enlargement  of  the  utenis  and  mammie  in  the  couree  of  preg- 
nancy. Enlargement  of  the  prostate  in  old  men,  though  frequently  the 
cause  of  disease,  cannot  be  referred  to  any  morbid  influence,  and  may 
also  be  classed  in  this  group. 

Pathological  hypertrophy  may  result  under  the  following  conditions  : 
— (1)  Increased  nutrition  to  an  organ.  John  Hunter  transplanted  the 
spur  of  a cock  on  to  its  comb  (a  highly  viiscular  organ),  and  the  spur 
grew  large  and  very  rapidly.  In  section  of  vaso-motor  nerves  hyper- 
trophy may  result  from  an  increased  blood  supply  to  the  part.  It  is 
stated  that  in  some  cases  of  section  of  the  cervicjil  s^unpathetic  in  young 
animals  great  hypertrophy  of  the  skin  over  the  head  and  face  results. 
(2)  Increased  functional  demand.  Cai-diac  hypertrophy  illustrates  this 
well,  whether  it  be  due  to  stenosis  of  an  orifice,  or  Bright’s  disease.  In 
Blight’s  disease  the  lumen  of  the  small  vessels  in  the  kidney  is  lessened, 
and  because  of  deficient  excretion  of  urea  the  blood  degenerates,  and 
hence  tlie  walls  of  the  vessels  throughout  the  body  are  impaired,  so  that 
greater  force  is  demanded  to  propel  the  blood.  As  a result,  the  cardiac 
wall  becomes  thicker.  In  stricture  of  the  urethra,  when  there  is 
impediment  to  the  outflow  of  urine,  the  bladder  wall  increases  in  thick- 
ness, and  acquires  great  distensible  power.  When  there  is  an  obstruction 
at  the  pylorus,  the  stomach  enlai-ges  and  its  muscular  coat  undergoes 
hypertrophy.  (3)  Compensatory  hypertrophy.  If  one  kidney  is  rlam- 
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aged,  its  fellow  takes  up  its  work,  and  consequently  iucrciises  in  size. 
When  one  lung  becomes  collapsed  or  cirrhotic,  the  other  lung  enlarges 
and  partly  compensates  for  the  condition.  When  the  spleen  is  extir- 
pated, it  is  asserted  that  the  lymphatic  glands  take  on  its  function  ami 
enlarge.  (4)  Pressure  or  friction  obviously  causes  hypei-trophy,  pro- 
viding the  pressure  be  not  constiuit.  Intermittent  pressure  produces 
hypeitrophy  ; constant  pressure  j)roduces  atrophy  (I’aget).  A good 
example  of  this  is  met  with  when  a tight  boot  causes  excessive  growth 
of  the  epidermis  of  the  small  toe. 


TUMOURS  OK  MORBID  GROWTHS  (Neoplasia). 

The  term  tumour  used  to  be  aj)plied  in  a loose  way  to  all  swellings 
and  enlargements,  hence  an  aneurism  or  a hydrocele  was  considered  a 
tumour.  For  clinical  purposes  this  loose  nomenclature  is  still  employed. 
Pathologically  a tumour  may  be  defined  as  a new  gi-owth  of  tissue  which 
is  not  reparative,  and  which  exists  iudeiiendently  of  the  requirements 
of  the  organism.  Tumours  have  cerbiin  characteristics.  When  once 
formed  they  continue  to  grow,  even  although  the  cause  be  removed. 
Their  shape  is  not  controlled  by  any  .special  law  of  gi'owth  ; it  is 
irregular,  depending  upon  the  resistance  met  with  and  the  facilities  for 
extending  in  any  particular  direction.  The  tissue  of  tumoui-s,  though 
very  often  of  the  sjune  type  as  the  tissue  from  which  they  spring,  is 
seldom  identical.  A tumour  may  consist  of  one  ti.ssue  or  more.  They 
nearly  all  contain  a circulatoiy  system,  the  vessels  forming  a complete 
network,  and  for  the  most  part  are  newly  formed.  They  have  always 
a framework  of  connective  tissue,  fonning  a supporting  stnicture,  but 
which  is  not  a proper  constituent  of  the  tumour.  Most  of  them  contain 
lymphatics,  which  communicate  with  the  normal  lymphatic  channels. 
Many  of  them  contain  nerves,  and  are  consequently  sensitive.  A 
tumour  that  resembles  in  structure  the  tissue  in  which  it  grows  is  called 
Iwmologous ; if  it  differs  in  stnicture,  it  is  termed  heterologous. 

AETIOLOGY  OF  TUMOURS. 

Although  the  cause  of  morbid  growths  is  frequently  obscure,  yet  there 
are  v'arious  conditions  which  predispose  to  their  occurrence.  That  the 
epithelioma,  for  instance,  rarely  occure  before  advanced  life,  shows  that  an 
impaired  vitality  of  the  tis.sues  favours  the  growth.  Tumour  growth  is 
influenced  by  the  following  causes  : — (1)  Heredity.  That  heredity  is  a 
frequent  cause  is  abundantly  proved  by  clinical  observation.  (2)  Con- 
tinued irritation.  The  epithelioma  of  the  tongue  or  lip  usually  results 
from  the  smoking  of  a short  pi]ie,or  the  irritation  set  up  by  a decayed  tooth. 
Chimney-sweeps’  cancer  (an  epithelioma  of  the  scrotum)  is  caused  by  the 
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mechanical  irritation  produced  by  contact  with  the  soot.  Cancer  of 
tlie  stomach  is  most  common  at  tlie  pyloric  end,  and  is  supposed  to  be 
due  to  the  continued  friction  caused  by  the  pa.ssage  of  food  into  the 
intestine.  A malignant  tumour  in  the  intestinal  canal  most  commonly 
arises  at  the  lower  jjiu-t  of  the  bowel,  and  is  jnobably  the  result  of  the 
decomposition  of  fecal  matter.  Cancer  of  the  bladder  is  frequently  a 
sequel  to  a calculus.  (3)  Variations  in  nutritive  activity.  This  is 
probably  the  main  cause  of  tumour  growths  occurring  in  organs  which 
have  a cyclical  function,  such  as  the  ovaries,  uterus,  mamma;,  &c.  (4) 

“ Embryonic  residues.”  This  is  a theory  advanced  by  Cohnheim  to 
account  for  the  production  of  certain  tumoui’s.  He  holds  that  in  an 
early  stage  of  embryonic  ileveloiJuient  more  cells  are  produced  for  the 
formation  of  any  particular  part  of  the  body  than  are  required  for  the 
purpo.se,  so  that  a number  of  embryonic  cells  remain  unemployed. 
Such  a residue  may  remain  indefinitely  quiescent,  but  on  receiving 
some  stimulus,  which  may  be  in  tlie  form  of  increased  nutrition,  it 
starts  independent  gi’owth,  and  gives  rise  to  a tumour.  Tumours  which 
occur  where  two  different  layers  of  embryonic  tissue  come  in  contact  are 
cited  as  examples  of  this  class,  such  as  in  the  2)osition  of  the  branchial 
clefts,  vagina,  &c.  It  is  sometimes  found  that  in  case  of  “ rickets  ” a 
cartilaginous  tumour  is  developed  on  the  hand.  This  may  be  due  to  an 
embryonic  residue  of  cartilage  which  in  the  course  of  the  disease 
receives  increased  nutrition,  and  is  thus  stimulated  to  renewed  gi'owth. 

When  once  foi-med  a tumour  tends  to  increase  in  size.  Its  growth 
may  be  entirely  local,  or  it  may  affect  distant  parts  of  the  body. 
Locally,  it  increases  iir  size  by  infiltration  of  the  surrounding  normal 
tissues.  It  may  absorb  these  tissues  as  pabulum,  or  transform  them 
into  its  own  elements.  Generally,  a tumour  spreads  by  its  blood  vessels 
or  lymphatics,  through  w'hich  cell  elements  are  conveyed  to  a distant 
tissue,  and  these  multiply  there. 

Morbid  gr’owths  frequently  undergo  degenerative  changes.  Among 
the  more  common  is  fatty  degeneration,  which  may  be  followed  by 
caseation  and  calcification.  Tumours  may  also  change  from  one  type  of 
tissue  to  another  (nretaplasia).  The  r-apidity  with  which  tumours  grow 
varies  tnrrch.  A tumour  the  size  of  a marble  has  been  krrown  to  exist  orr 
the  face  of  a mair  for  tweirty-five  year’s,  and  then  take  a fresh  star’t 
and  grow  to  the  size  of  an  orange.  The  constitutional  effects  of  a 
tumour  may  be  nil ; while,  on  the  other  hand,  they  may  be  very  severe, 
giving  rise  to  cachexia.  Cachexia  only  results  frotrr  malignant  growths, 
especially  if  these  growths  ulcerate  and  emit  a discharge. 

CLASSIFICATION  OF  TUMOURS. 

Histological. — Tumours  have  been  classified  according  to  the 
tissue  of  which  they  consist.  Those  of  fibrous  tissue — whether  em- 


40 


TUMOUKS  Oli  MORBID  GROWTILS, 


bryouic  or  fully  grown— would  therefore  be  included  in  one  group. 
Thus,  an  ordinaiy  fibroma  and  a sarcoma  would  come  under  the  same 
division. 

Embry ologieal. — Some  ]>ropose  to  classify  tumours  as  mesoblastic, 
epiblastic,  and  hyiDobhistic,  according  to  the  embryonic  origin  of  the 
tissue  of  which  they  consist. 

Clinical.— For  all  practical  purj)oses  this  classificfition  is  by  far  the 
best.  It  may  be  considered  a combination  of  the  histological  and  em- 
bryological  cliissificatious.  (1)  Simple  tumoUPS  are  comjwsed  of  tissue 
elements  which  are  found  in  the  healthy  body  ; they  are  mesoblastic  in 
origin,  and  therefore  chiefly  consist  of  connective  tis.sue.  These  tumoui-s 
grow  slowly,  are  usually  single,  they  give  rise  to  no  inconvenience 
except  by  their  mechanical  eflFects,  no  secondary  growths  arise,  and  if 
removed  they  do  not  recur.  They  usually  have  a capsule  of  fibrous 
tissue,  which  is  derived  from  the  sun-oundiug  connective  tissue  by  a 
process  of  chronic  inflammation.  These  general  characters  lead  us  to 
speak  of  such  tumours  as  “innocent”  or  “ non-malignant.”  (2) 
Sarcomatous  tumours  are  composed  mainly  of  embryonic  connective 
tissue,  with  sometimes  an  attempt  at  the  development  of  a higher 
form.  They  are  all  derived  from  the  mesoblast ; they  are  all  flesh- 
like in  consistence,  and  under  the  microscope  resemble  granulation 
tissue.  In  j)oint  of  malignancy  they  occupy  a position  midway  between 
the  simjfle  and  the  cancerous  forms.  (3)  Cancerous  tumours  consist 
of  overgrowths  of  epithelium,  with  a connective  tissue  basis,  and  may 
be  derived  from  mesoblast,  hypoblast,  or  epiblast.  These  tumours  are 
highly  malignant.  They  grow  rapidly,  destroy  the  part  in  which  they 
grow,  produce  cachexia  or  constitutional  disturbance,  they  give  rise  to 
secondary  growths  in  other  parts  of  the  body,  and  when  removed  they 
recur. 

I.  (A)  SIMPLE  TUMOURS. 

MYXOMA. 

The  tissue  of  which  this  tumour  is  made  up  is  the  chief  foi-m  of 
connective  tissue  in  the  foetus  ; in  the  adult  it  is  only  found  in  the 
vitreous  humour.  They  are  u.sually  small,  more  or  less  lobulated,  jelly- 
like  in  consistence,  and  present  the  appearance  of  boiled  tapioca.  A 
capsule  of  fibrous  tissue  surrounds  them.  From  this  capsule  delicate 
trabecula  are  sent  into  the  growths,  and  form  suppoiis  for  the  blood 
vessels. 

Microscopically,  large,  nucleated,  irregular,  branching  cells  are 
seen  lying  in  a jelly-like  matrix  which  is  composed  of  mucin.  As  the 
bulk  of  the  tumour  is  usually  made  uj)  of  cedematous  connective  tissue, 
fibrils  of  this  form  of  tissue  are  to  be  observed  scattered  irregularly 
through  the  matrix. 
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Sites  of  occurrence.— (1)  Submucous  tissue  (nasal  polypi).  (2) 
Growing  from  the  ^^lli  of  the  chorion  (hydatid  mole).  (3)  Connective 
tissue  in  various  positions. 

There  are  sevend  varieties  of  this  tumour,  vizt.  myxo-fibroma, 
myxo-chondi’oma  and  myxo-lipoma. 

GLIOMA. 

Gliomata  are  tumoui's  which  develoj)  from  the  neuroglia  of  the 
central  nervous  system,  and  when  fully  grown  are  largely  imule  uj)  of 
neuroglia  cells.  They  are  met  with  in  tlie  brain,  and  more  rarely  in 
the  spinal  cord.  They  are  grey  in  appearance,  and  imperfectly  marked 
otf  from  the  surrounding  healthy  tissue.  They  are  small  tumoui-s, 
gi-owing  slowly,  and  are  distinguished  from  the  small  “ round-celled 
sarcoma  ” by  their  fiiauness. 

Tlie  microscope  reveals  a mass  of  neuroglia  cells,  the  nuclei  of 
which  are  distinctly  seen.  Some  of  these  cells  have  two  and  three 
nuclei,  and  an  intranuclear  plexus  is  frequently  observed.  These  proto- 
plasmic masses  send  out  numerous  delictite  ramifying  processes  which 
anastomose  with  each  other.  The  vascularity  of  the  tumour  varies,  but 
frequently  the  vessels  are  dilated  at  various  points.  Researches  have 
shown  that  the  cells  are  derived  from  the  normal  neuroglia,  and  the 
ganglionic  cells  take  no  part  in  the  proliferous  process.  The  so-called 
glioma  of  the  retina  is  a form  of  round-celled  sarcoma. 

FIBROMA. 

Fibromata  are  tumours  made  up  of  white  fibrous  tissue  with  a 
varying  number  of  connective  tissue  corpuscles.  They  are  sharply 
defined,  dense,  dry,  md  firm,  and  contain  few  blood  vessels.  They 
ai’e  rounded  or  lobulated,  have  a capsule,  and  on  section  present  an 
appearance  compared  to  watered  silk.  Fibromata  may  occur  in  any 
structure  which  contains  fibrous  tissue. 

Classification  I.  Fasciculated  Fibroma  occurs  most  frequently  in 
subcutaneous  and  submucous  tissues  ; in  the  upper  and  posterior  part 
of  the  pharynx  ; in  fascise,  and  in  the  sheaths  of  nerves.  They  may  be 
soft  or  hard  in  consistence,  (a)  Hard  fibroma  is  usually  round,  firm, 
and  tough,  and  on  section  presents  a glistening  apjjearance.  It  is  made 
up  of  interlacing  bundles  of  white  fibres,  with  very  few  connective 
tissue  corpuscles,  (b)  The  soft  fibroma  is  an  earlier  form  of  the  hai’d, 
and  besides  being  softer  it  gi'ows  more  rapidly,  and  contains  more 
vessels.  The  connective  tissue  fibres  are  widely  sepai'ated,  with  a good 
deal  of  fluid  between  them,  and  their  ai  rangement  is  feather  like.  The 
corpuscles  are  more  numerous  than  in  the  hard  variety.  The  more 
cellular  these  tumoui-s  are  the  more  nipid  is  their  growth. 
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II.  Lamellated  or  flat  fibroma  arises  from  tlie  serous  covering  of 
internal  organs,  and  may  be  regai-ded  as  the  result  of  a chronic  inflam- 
mation of  the  serous  surface.  It  consists  of  flattened  bands  of  fibres 
arranged  in  lamellte  with  very  few  connective  tissue  corpuscles  between. 

A “ Keloid  ” is  a small  fibrous  tumour  which  arises  from  the 
cicatrix  of  a cut  or  burn. 

“Molluseum  flbrosum”  usually  pai-takes  of  the  nature  of  a 
soft  fibroma,  but  contains  more  blood-vessels,  and  a great  deal  of  fluid. 
It  is  always  multiple,  and  frequently  occurs  on  the  abdominal  wall. 

LIPOMA. 

Fatty  tumours  usually  arise  from  normal  adipose  tis.sue.  They  are 
often  multiple  and  of  large  size.  They  may  be  rounded  or  lobulated, 
and  are  frequently  pedunculated.  Fatty  tumoui-s  are  usually  pale 
yellow  in  colour,  and  are  softer  and  more  plastic  than  oi-dinary  fatty 
tissue. 

MiCPOSeopieally,  they  reveal  the  ordinary  structure  of  fat,  with 
here  and  there  a few  fibrous  tissue  fibrils  binding  the  mass  together. 
Frequently  some  myxomatous  tissue  is  found  mixed  with  the  fat. 
Although  fatty  tumoure  may  arise  from  any  position  whei-e  fat  exists, 
their  most  common  site  is  subcutaneous  tissue,  especially  over  the 
shoulders  and  buttocks.  Lipomas  have  been  found  in  tissues  which  do 
not  normally  contain  fat,  such  as  the  dura  mater,  the  submucous  tissue 
of  the  intestine,  and  bone. 

CHONDROMA. 

Cliondromata  essentially  consist  of  cartilage,  which  is  usually  hyaline, 
but  always  contains  a certain  amount  of  fibrous  tissue.  They  are  usually 
multiple,  rounded  or  lobulated,  and  suiTOunded  by  a fibrous  tissue  ca}> 
side.  As  a rule  they  are  firm,  though  in  some  cases  they  are  found  soft 
owing  to  mucoid  degeneration.  On  section  they  cut  with  the  peculiar 
creak  of  cartilage,  and  present  a translucent  appearance. 

Microscopically. — The  structure  of  hyaline  cartilage  is  seen,  but 
there  is  usually  some  form  of  degeneration  to  be  observed  also.  The 
cartilage  diffei-s  from  normal  hyaline  cartilage  in  having  fibrous  septa 
containing  blood  vessels,  and  dividing  the  structure  into  lobules.  The 
cells  also  frequently  branch,  and  have  no  di.stinct  capsule. 

Chondromata  chiefly  occur  in  young  people,  when  the  bones  are  in 
a gi’owing  condition.  Their  most  common  sites  are  in  the  periosteum  of 
bones  ; in  the  bones  themselves  ; in  the  parotid  and  other  salivary 
glands  ; in  the  testicle,  skin,  lung,  and  mamra®.  When  gi-owing  from 
the  periosteum  their  most  frequent  positions  .are  the  ends  of  the  meta- 
carpal bones,  and  on  the  phalanges  of  the  fingers  and  toes.  When  they 
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occur  in  structures  normally  dev'oid  of  cartilage,  their  probable  origin  is 
from  small  bits  of  cartihige  that  have  been  entangled  in  the  tissue,  and 
escajjed  ossification. 

The  varieties  of  this  tumour  are  rather  numerous.  (1)  The  myxo- 
chondroma  has  its  origin  in  bone.  It  is  a transition  between  cartilage 
and  mucous  tissue,  and  consists  of  irregular  branching  cartilage  cells 
lying  in  a mucoid  matrix.  They  are  a malignant  form  of  growth.  (2) 
Chondro-adenoma.—  A rare  form  of  tumour  found  in  glands,  and  made 
up  of  chondromatous  tissue  with  a cei-taiu  amount  of  glandular  structure. 
(3)  When  myxomatous  degeneration  appeal’s  in  the  chondro-adenoma  we 
get  the  myxo-chondro-admoma.  (4)  Sometimes  a chondroma  occui-s 
combined  with  sarcomatous  tissue — chandro-sarcoma. 

The  degenei-ations  to  which  these  tumoiu-s  ai-e  most  subject  are 
mucoid  softening  of  the  matrix,  calcification,  and  tnie  bone  formation. 

OSTEOMA. 

Bony  tumoui’s  are  usually  outgrowths  of  bone,  and  most  frequently 
arise  at  the  junction  of  a bone  and  its  cartilage.  These  tumoui’s  have 
been  classified  according  to  their  position  of  occurrence  and  extent  of 
growth.  Those  gi-owing  from  the  exterior  of  a bone  are  called  exostoses ; 
from  the  interior  of  a bone  enostoses.  Should  the  gi’owth  be  extensive 
and  diffused  in  a bone  the  term  hyperostosis  is  employed  ; when  the  new 
formed  tissue  is  quite  localized,  and  gives  rise  to  vei-y  little  thickening 
it  is  described  as  an  osteophyte. 

Classification. — I.  Ebumated  osteoma  is  a hard,  polished,  ivory-like 
outgrowth,  growing  from  the  inner  table  of  the  skull,  and  appeal’s  to  be 
of  syphilitic  origin.  Tliey  have  no  Haversian  canals,  and  therefore  no 
blood  vessels ; but  there  are  canaliculi  similar  to  those  found  in  the 
cement  of  teeth,  which  ran  towards  the  sm’face  (Eanvier). 

II.  Compact  osteoma  is  met  with  as  a nodular  gi'owth  beneath  the 
periosteum,  or  in  the  periosteum  of  long  bones  ; but  it  may  be  found  in 
other  positions  even  apart  from  bone.  The  structure  very  much  resembles 
ordinary  compact  bone,  but  the  Haveraian  systems  and  blood  vessels  ai’e 
ai’ranged  at  right  angles  to  those  of  the  old  bone,  and  are  more  iiTegular. 

III.  Spongy  osteoma  is  a gi’owth  which  arises  commonly  from  epi- 
physeal lines.  It  is  also  met  with  in  old  people  as  a false  exostosis, 
being  really  an  ossification  of  the  tendon  of  a muscle.  The  tumour  is 
spongy  in  consistence,  and  the  trabeculae  are  much  thinner  and  not  so 
numerous  as  in  the  compact  form. 

The  above  tumours  are  designated  true  osteoDiata,  in  contradis- 
tinction to  other  forms  of  tumour  growths  which  may  ossify  as  a degene- 
ration, e.g.,  chondroma.  Malignant  tumoui’s  also  sometimes  foim  bone 
in  their  stmcture,  e.g.,  osteo-sai’coma.  When  excrescences  occur  in 
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connection  with  tlie  teeth,  ami  consist  of  cement  or  cimsta  petrosa  they 
are  called  “ dental  osteomata  ” ; if  they  consist  of  dentine  they  are 
odontomata. 

ANGIOMA. 

An{?iomata  are  tmnoin-s  composed  of  blood  vessels,  and  are  divided 
into  simple  and  ctivernous. 

I.  The  simple  angioma  is  a tumour  made  up  of  blood  vessels  which 
are  supported  by  some  normal  bivsis  tissue.  The  vessels  may  be  either 
arterial,  venous,  or  capillary  in  character ; most  frequently  they  are  venous 
and  capillary,  and  ai’e  either  newly  formed,  or  derived  from  pre-existing 
vessels  more  or  less  altered.  Although  there  may  be  fusifonn  dilatations 
met  with  on  the  vessels  here  and  there,  yet  the  general  tubular  form  of 
the  ves.se!  is  mmiibuned.  These  tumours  ai'e  chiefly  met  with  as 
congenitivl  gi-owths  in  the  skin  ( naovi),  where  they  appear  as  bright  red 
or  livid  patches,  not  raised  from  the  surfoce. 

II.  The  cavernous  angioma  is  distinguished  from  the  “ simple  ” by 
the  fact  that  the  tubular  form  of  the  vessels  is  lost.  This  tumour  is 
made  up  of  laige  irregular  spaces  contiiining  blood  ; the  walls  of  these 
cavities  are  formed  of  fibrous  septa  lined  with  endothelium.  In  struc- 
ture it  resembles  the  cor[)us  caverno.sum  of  the  penis.  This  form  may 
be  developed  from  the  simple  angioma  by  obliteration  of  the  septa,  two 
or  more  vessels  going  to  fonn  one  large  si^ace.  They  most  frequently 
occur  in  the  liver  substance  near  the  surface,  less  frequently  in  other 
viscera.  In  the  liver  they  are  never  congeuitivl,  but  ai-e  developed  in 
advanced  iige  when  the  liver  is  tending  towards  atrophy. 

III.  Hfflmorrhoids  may  be  considered  as  angiomata  fonned  in  the 
mucous  membrane  of  the  rectum  by  a groAvth  mainly  of  the  submucous 
tissue,  and  of  blood  saccules  derived  from  small  veins  by  morbid 
dilatation. 

LYMPHOMA. 

A lymphomatous  tumour  strictly  consists  of  the  development  of 
new  lymphatic  tissue  ; but  the  tenn  hmqihoma  is  used  in  a comprehen- 
sive sense,  and  includes  foi'mations  which  are  not  really  tumours.  Th\is 
a lymphatic  gland  or  follicle  increases  in  size  when  there  is  a simple 
multiplication  of  its  lymphoid  cells  and  hyperplasia  of  the  reticular  tissue. 
These  enlargements  of  lymphatic  glands  may  be  the  result  of  inflamma- 
tion, and  are  difficult  to  distinguish  from  a true  lymphoma.  The 
lymphoma  is  iilways  found  in  jwsitions  where  lymplioid  tissue  is 
normally  present,  and  usually  occure  as  a solitary  mass  not  attaining 
juiy  great  size.  When  rapidly  growing  they  are  generally  soft  and 
pinkish  white  on  section  ; on  scraping  there  exudes  a juice  containing 
epithelioid  cells,  a circumsfiince  which  gave  rise  to  the  supposition  tliat 
the  tumoui's  were  cancerous.  They  tend  to  be  malignant,  and  infiltrate 
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the  surrounding  tissues.  Tlie  more  slowly  growing  forms  become 
iudurated.  Microscopically  these  growths  present  tlie  appearance  of 
adenoid  tissue ; but  the  reticular  stroma  may  be  small  oi-  increjused  beyond 
the  normal,  and  the  endothelial  plates  are  usually  well  develoi)ed. 

Tlie  lymphoma  is  most  freijueutly  found  in  the  medhistinum,  kidney, 
spleen,  anil  uterus. 

Varieties. — 1.  Lymphosarcoma. — This  variety  of  lymphoma  is  really 
a form  of  the  small  round-celled  sai'coma.  It  most  commonly  originates 
in  lymphatic  glands,  and  may  then  be  distinguished  from  the  ordinary 
lymphoma  by  its  very  rapid  giowth.  Its  clinical  history,  appearance, 
and  soft  consistence  make  it  liable  to  be  mistaken  for  a cancerous 
tumour.  The  microscope  shows  the  adenoid  reticulum  and  endothelium 
to  be  scanty,  while  there  is  a great  increase  in  the  number  of  lymjjlioid 
cells. 

II.  Lymphadenoma. — This  form  of  growtli  occui-s  in  “ Hodgkin’s 
disease,”  and,  as  its  name  implies,  chiefly  consists  in  an  overgrowth  of 
the  adenoid  reticulum  in  lymphatic  glands.  The  endothelial  plates  are 
.also  increased,  but  there  is  generally  a diminution  in  the  number  of 
lymphoid  cells.  The  lymphadenoma  is  usually  iudurated  and  fibrous, 
but  when  caseation  sets  in  it  becomes  soft. 

III.  Lymphangioma. — This  tumour  essentially  consi.sts  in  the  dila- 
tation of  a mass  of  lymphatic  vessels  .associated  with  hypertrophy  of  the 
vessel  w'all.  The  dilatiitions  may  be  very  great,  and  actual  cysts  may  be 
formed  in  them.  These  cavities  contain  a clear  form  of  lymph.  As  in 
the  case  of  the  blood  tumour,  the  lymphangioma  may  be  congenital  or 
acquired,  simple  or  cavernous.  The  congenital  form  may  be  met  with 
in  the  tongue  (macroglossia),  lips  (macrochelia),  skin  (lymphatic  nsevus), 
labia,  &c. 

MYOMA. 

There  are  two  varieties  of  this  tumour,  those  consisting  of  striped 
muscle  (rhabdomyoma),  and  those  composed  of  non-striped  muscle 
(leiomyoma). 

I.  The  non-striped  variety  occurs  l)y  far  the  most  frequently  in  the 
uterus,  though  it  may  be  found  in  any  position  where  non-striped 
muscle  exists,  lliey  appear  as  spherical,  hard,  nodulated  growths,  pale 
in  colour,  and  not  unlike  fibromata ; but  they  .are  more  elastic,  and 
have  a more  regidar  arrangement  of  their  tissue.  In  the  uterine  wall 
the  tumour  may  grow — ( a ) in  the  muscular  wall  itself  (intramural) ; 
(b)  beneath  the  mucous  coat,  projecting  into  the  cavity  of  the  uterus  as 
a polyjKtid  growth  (submucous);  (c)  from  the  outer  surface  of  the 
uterus,  when  they  grow  into  the  peritoneal  cavity  (sub])eritoneal).  The 
muscular  tumoui-s  of  the  uterus  always  contjiin  some  fibrous  tissue  .as 
well  as  muscular,  hence  the  tenu  uterine  fibroid.  These  tumour’s  are 
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composed  of  small  bundles  of  spindle-shaped  fibre-cells,  interlacing  in 
various  directions.  Between  tlie  bundles  there  is  fibrous  tis.sue  binding 
them  together.  A section  may  reveal  one  of  these  bundles  cut  trans- 
versely, when  nucleated  and  non-nucleated  round  cells  api>ear.  There 
are  veiy  few  blooil-vessels  seen  in  this  growth. 

II.  The  striped  muscular  tumour  is  almost  unknown  apail  from 
congenital  growths  found  in  children.  They  have  occurred  in  the 

heart,  kidney,  and  voluntary  muscle.s.  Forms  of  this  tumour  have 

been  met  with  in  the  testis  and  kidney  combined  with  sarcomatous 
tissue  ( myosarcomata ). 

NEUROMA. 

Ne\iromata  are  divided  into  two  cla-sses,  according  to  whether  they 
consist  of  true  nerve  tissue,  or  are  mere  hyperphisis  of  the  supporting 
elements  of  such  tissue. 

I.  The  true  nerve  tumour  is  a growth  of  rai’e  occun-ence.  It  may 
be  composed  of  nerve  fibrils  or  ganglionic  cells.  When  made  up  of  neiwe 
fibrils  its  most  frequent  site  is  at  the  end  of  divided  nerves,  as  in  ampu- 
tation stumps  ; and  even  then  there  is  associated  with  the  eidargement 
a great  deal  of  fibrous  tissue.  Neuromata  are  very  often  multiple, 
never  large  in  size,  and  their  long  axis  frequently  coincides  with  that  of 
the  nerve. 

II.  The  false  neuroma  is  in  lejility  either  a fibroma  or  myxoma 
occun'ing  on  the  ners’^e  trunks,  or  a glioma  in  the  central  nervous 
system.  On  examination,  nerve  fibres  are  seen  to  run  through  these 
structures  ; but  the  neiwe  tis.sue  is  unchanged,  and  there  is  no  evidence 
of  new  gro’wth  of  the  nerve  fibre.s. 

I.  (B)  INNOCENT  EPITHELIAL  TUMOUES— growths 

COMPOSED  OF  MORE  THAN  ONE  TISSUE. 

PAPILLOMA. 

Papillomata  occur  most  commonly  on  the  skin,  and  include  all 
those  growths  known  as  corns,  warts,  and  horns,  as  well  as  the  cauli- 
flower excrescences  so  often  found  on  the  genital  orgjins  of  gonorrhoeal 
patients.  They  also  ai-ise  from  mucous  membranes,  especially  in  the 
larynx  and  alimentary  tract.  These  tumoui-s  may  grow  rapidly,  but  are 
nevertheless  non-malignant.  The  essential  element  in  the  development 
of  a papilloma  consists  in  an  overgrowth  of  epithelium  on  a free  sur- 
face, with  hypertrophy  of  the  subjacent  tissue,  the  epithelium  retaining 
its  norniid  position,  however,  to  the  structures  beneath  it. 

Microscopic  appearance.— In  a typical  papilloma  of  the  skin, 
the  tumour  is  seen  to  have  a well  developed  fibrous  tissue  basis,  sup- 
porting a^great  number  of  blood-vessels,  some  of  which  are  dilated  into 
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sinuses.  The  ordinary  ])apillie  are  very  much  enlarged,  Ijrancli  in 
various  directions,  and  contain  a good  deal  of  connective  tissue  with  a 
few  vessels.  The  epithelium  covering  this  is  jiresent  with  all  its  layem, 
but  the  “ rete  Malpighii”  and  “stratum  gi’anulosum”  are  enormously 
developed,  while  the  “horny  layer”  is  very  thin.  If,  however,  the 
tumour  be  a horny  j)apilloma,  the  “stratum  corneimi”  forms  a layer  of 
considerable  thickness  over  the  stratum  granulosum.  The  horny  growths 
arise  chiefly  from  the  face  and  neck,  w'here  there  is  a secretion  of  a 
large  quantity  of  sebaceous  material.  Here  the  horny  layer,  instead  of 
being  constantly  shed,  is  glued  together  by  this  sebaceous  excretion, 
which  dries  and  forms  a horny  mas.s. 

The  distinctive  features  which  characterize  these  tumoui-s  from  an 
“ epithelioma  ” are  that  the  nomial  relation  between  the  epithelium  and 
subjacent  tissue  is  maintained,  the  epithelial  cells  of  the  papilloma  never 
invade  the  connective  tissue  iis  in  epithelioma,  and  the  papilloma  does 
not  infiltrate  locally  nor  give  rise  to  secondary  gi’owths. 

ADENOMA. 

The  adenoma  is  a tumour  composed  of  tissue  resembling  that  found 
in  secreting  glands.  It  may  consist  in  the  formation  of  new  glan- 
dular tissue,  or  in  the  hypertrophy  of  pre-existing  gland  structure.s. 
Adenomata  are  unable  to  produce  the  normal  secretion  of  a gland.  The 
adenoma  is  usually  a small,  firm  tumour,  with  a fibrous  capsule  shaiply 
marking  it  off  from  the  surrounding  tissue.  When  it  occurs  in  the 
breast  it  simulates  a sciiThous  cancer,  but  there  is  never  retraction  of 
the  nipple  as  in  tlie  latter  growth. 

Microscopically  the  nmss  is  seen  to  consist  of  a well  developed 
fibrous  tissue  matrix,  supporting  a number  of  blood-vessels  ; here  and 
there  are  observed  newly  formed  gland-tubes  in  various  stages  of  evolu- 
tion. Some  of  these  tubes  are  well  developed,  others  may  be  dilated 
into  cysts.  On  closer  examination  the  tubes  are  found  to  consist  of  a 
delicate  layer  of  flattened  cells  (Debove’s  layer),  lying  on  the  fibrous 
basi.s.  Above  Debove’s  layer  there  is  a single  layer  of  columnai-  or 
cubical  cells.  Each  cell  hits  a distinct  nucleus,  but  there  are  no  cilia 
j)resent.  If  a section  of  a tumour  be  made,  passing  obliquely  through 
one  of  these  glands,  the  apj)eiu'auce  presented  may  lead  one  to  suppose 
that  the  gland-tuhe  was  made  up  of  more  than  two  rows  of  cells 
because  an  elongated  view  of  both  layera  is  obtained. 

Adenomata  are  found  in  the  breast  (commonest  position),  parotid 
gland,  testicle,  and  mucous  membranes  of  the  air  passages  and  alimen- 
tary canal. 

Varieties.  I.  Spurious  Adenoma. — ^This  tumour  is  in  reality  not 
an  adenoma,  but  merely  consists  of  a hyperplasia  of  tissue  between  the 
tlucts  and  acini  of  a gland.  It  is  most  frequently  a fibroma  or  sarcoma. 
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If  such  a sarcomatou.s  tumour  be  excised,  the  growth  recui-s,  but  is  then 
devoid  of  glandular  structure. 

II.  Cystic  adenoma  (“comimuud  ovarian”).  Tins  compound  cystic 
tumour  grows  in  the  ovary  or  broad  ligament,  and  frequently  reaches  a 
very  large  size,  often  filling  the  abdominal  cavity.  It  consists  of  a Large 
number  of  cysts  enclosed  in  a fibrous  capsule,  the  cysts  being  separated 
from  one  another  by  trabecuhe  sent  in  from  this  cajisule.  There  is 
usually  a lai-ge  “mother  cyst”  occupying  the  centre  of  the  mass.  The 
large  cysts  contain  a watery  fluid,  with  sodium  chloride  and  a very 
little  albumen.  The  fluid  is  usuidly  altered  in  colour  by  blood  pig- 
ment. The  small  cysts  contain  a gelatinous  material,  with  a gi-eater 
quantity  of  albumen. 

MiCPOSeopically. — Upon  the  highly  vascular  connective  tissue 
sti-oma  Uebove’s  layer  rests,  as  seen  in  the  oi-dinary  adenoma  ; above 
this  is  a layer  of  columnar  epithelium,  lusuidly  in  the  form  of  chalice 
cells,  with  their  nuclei  placed  in  the  lower  third  of  each  cell.  These 
chalice  cells  seci'ete  mucus. 

This  tumour  is  simply  an  adenoma  in  which  the  tubes  have  been 
distended,  by  retained  secretion,  into  cysts. 

The  adenm^ia  and  papilloma  are  closely  allied  to  one  another.  In 
the  «m%  case  the  epithelium  fomis  a covering  for  the  connective  tissue 
and  blood-vessels,  while  in  the  other  it  forms  a lining  for  these  struc- 
tures. 


II.  SAKCOMAS. 

SMALL  ROUND-CELLED  SARCOMA. 

This  tumour  consists  of  the  most  elementaiy  form  of  connective 
tissue.  They  ai’e  very  malignant,  grow  rapidly,  and  may  reach  a large 
size.  They  are  found  as  soft  masses,  pale  pink  in  colour,  and  well 
defined  from  the  surrounding  healthy  tissue,  although  they  have  no 
capsule.  All  that  is  seen  microscopically  is  a large  number  of  small 
round  nucleated  cells,  with  very  little  intercellular  substance.  Here 
and  there  may  be  observed  an  embryonic  blood-vessel  foniied  by  spindle- 
shaped  cells.  These  tumours  occur  chiefly  in  fascise,  subcutaneous 
tissue,  connective  tissue  of  the  nerve  centres,  retina,  bones,  testicle,  and 
mamma?  as  primary  growths,  but  do  not  afTect  the  lymphatics.  Secondaiy 
growths  always  occur  fimt  in  the  lungs,  after  which  they  may  arise  any- 
where. Next  to  the  “melanotic  sarcoma,”  the  small  round-celled  form 
is  the  most  malignant  of  all  sarcomata 

LARGE  ROUND-CELLED  SARCOMA. 

This  form  of  growth  occurs  in  much  the  same  positions  as  the  small 
i-ound-celled  sarcoma,  but  most  frequently  arises  from  the  sub-mucous 
ti.s8ue  of  the  pharynx  and  posterior  nai’es.  It  appears  as  a pale,  firm. 
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small  tumour,  with  a sliarj)Iy  defined  outline.  It  is  not  nearly  so 
malignant  as  the  above  de.scribod  foi-m  of  sarcoma,  and  rarely  gives  rise 
to  secondary  growths.  In  structure,  this  tumour  is  matle  up  of  the  same 
tissue  elements  as  were  described  in  the  small  round-cell  form,  but  the 
cells  are  very  much  larger,  and  many  of  them  are  multi-nucleated. 

SMALL  SPINDLE-CELLED  SARCOMA. 

Sarcomata  consisting  of  s]>indle-sha[)ed  cells  are  among  the  most 
common  of  all  tumoui-s.  The}' are  much  tinner  in  texture  than  tlie  round- 
celled  variety.  Of  the  small  spindle-celled  sarcoma  there  ai'e  usually 
two  forms  described.  (1)  The  “recurrent  fibroid”  (so  called  from  its 
firmness  and  great  tendency  to  recur  locally),  is  a tumour  which  varies 
much  in  size.  It  is  the  least  malignant  of  all  sarcomata,  seldom  giving 
rise  to  secondary  growths,  and  having  no  tendency  to  local  infiltration. 
The  cells  are  not  typically  spindle  in  outline,  but  rather  oat-shaped. 
(2)  Tliis  tumour  very  much  resendiles  the  recurrent  fibroid,  but  is  not 
so  smooth  in  character.  The  cells  are  complete  spindles,  though  many 
of  them  appear  on  section  to  be  round  nucleated  masses  of  protojilasm, 
while  others  have  no  nucleus.  This  is  due  to  some  of  the  cells  being 
cut  transversely  through  their  nucle\is,  while  sections  of  many  are  made 
near  the  end  of  the  cells.  Because  of  this  many  of  these  tumours  are 
mistaken  for  round-celled  sarcomabi  by  a casual  observer. 

These  tumoui's  contain  embryonic  blood-vessels  resembling  in  struc- 
ture those  found  in  the  round-celled  sarcoma,  but  they  are  not  quite  so 
numerous.  They  may  be  found  growing  from  almost  any  position 
where  there  is  connective  tissue,  but  their  most  frequent  origin  is  from 
the  i>eriosteum  and  inner  surface  of  the  dura  mater. 

MYELOID  SARCOMA. 

The  myeloid  or  “giant-celled  sarcoma”  is  a tumour  composed  of  small 
spindle  cells,  with  a number  of  lai’ge  irregular  cells  scattered  througliout 
its  substance.  They  are  large  tumours  of  slow  growth,  occurring  either 
in  the  interior  of  a bone  or  below  its  periosteum,  AVhen  they  gi-ow 
from  the  interior  of  a bone  they  exp.and  until  the  bony  structure 
around  them  merely  consists  of  a thin  shell.  These  tumours  are  found 
as  fiiTU  ela.stic  masses,  usually  pale  in  appearance,  but  frequently  dis- 
coloured from  haemorrhage.  In  the  interior  of  the  mass  fragments  of 
bone  may  be  found,  and  the  presence  of  small  cy.sta  is  not  uncommon. 
Microscopically,  they  .are  seen  to  consist  of  .small  spindle  cells,  with 
here  and  there  a large  irregular  multi-nucle.ated  ma.sa  of  protoplasm — 
the  .so-called  “ giant  cells.”  In  structure  these  giant  cells  resemble  the 
osteocla-sts  found  in  growing  bone,  but  are  usually  very  much  larger, 
conbiining  sometimes  as  m.any  as  twenty  or  thirty  nuclei. 

The  position  in  which  the  tumours  gi’ow  suggests  the  origin  of 
these  Large  cells,  and  this  might  serve  to  illustrate  the  general  law  that 
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tumoui's  reproduce  the  physiological  type  of  tis-sue  from  which  they 
spring.  These  growths  most  frequently  arise  from  the  lower  end  of  the 
femur,  the  upper  end  of  the  tibia  and  humeras,  the  lower  jaw  (malig- 
nant epulis),  and  the  antrum  of  Highmore. 

Although  the  above  may  be  considered  the  typical  form  of  this 
variety  of  sarcoma,  yet  giant  cells  may  be  found  in  any  sarcoma  grow- 
ing in  connection  with  bone,  and  are  frequently  associated  with  the 
lai-ge  spindle-celled  sarcoma. 

LARGE  SPINDLE-CELLED  SARCOMA. 

This  form  of  giowth  is  softer,  of  a deeper  colour,  and  more  vasculai- 
than  the  small  sj)indle-celled  sarcoma.  They  do  not  usually  reach  such 
a large  size,  but  may  grow  rapidly,  and  are  upon  the  whole  of  a much 
more  malignant  type  than  the  last  named  form  of  tumour. 

The  cells  are  very  much  larger  than  those  of  the  small-celled 
sarcoma,  but  still  they  have  very  little  intercellular  substance.  In 
shape  they  are  irregular,  and  frequently  dove-tail  into  one  another  by 
their  bifurcated  ends.  The  embryonic  blood-vessels  are  very  numerous, 
and  the  picro-carmine  stain  often  reveals  green  masses  which  consist  of 
extravasated  blood. 

The  chief  position  in  which  this  tumour  is  found  is  the  skin,  and 
from  this  the  lymphatic  glands  are  often  affected. 

MELANOTIC  SARCOMA 

Is  a growth  which  cannot  be  mistaken  for  any  other  form  of  tumour, 
as  its  dark  blue-black  appearance  is  very  characteristic.  It  does  not 
usually  grow  to  a large  size,  and  as  a mle  arises  from  those  positions 
which  normally  contain  pigment — choroid,  retina,  pia  mater,  and  skin. 
Mieroseopically,  the  gi-owth  is  seen  to  be  made  up  of  large  spindle  cells, 
though  sometimes  there  is  a melanotic  form  of  growth  composed  of 
large  round  cells.  Around  the  nuclei  of  many  cells  is  found  a dark 
brown  pigment — melanin — which  appears  to  be  eLaborated  by  the  cells. 
This  pigment  is  to  a less  degree  intercellular.  Numerous  vessels  are 
present  in  the  tumour,  and  owing  to  their  embryonic  stmcture  hsemor- 
rhages  occur  frequently,  so  that  a collection  of  altered  blood  pigment 
may  be  observed  round  these  ves.sels,  which  should  not  be  mistaken  for 
melanin. 

Of  all  sarcomata  the  melanotic  is  the  most  malignant.  Secondary 
growths  begin  to  make  their  appearance  when  the  tumour  reaches  the 
size  of  a marble.  These  secondary  growths  are  usually  pigmented, 
though  sometimes  they  are  altogether  devoid  of  colouring  matter. 

PSAMMOMA. 

Psammomata  are  gi'owths  which  arise  in  certain  definite  positions, 
viz., — the  cerebro-spinal  membranes,  especially  in  the  region  of  the 
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choroid  plexus  and  pineal  gland.  In  size  they  rarely  exceed  a small  pea, 
and  consequently  from  a clinical  j>oint  of  view  are  of  little  importance. 
They  are  usually  globular  in  shape,  and  are  comj)Osed  of  concentriwilly 
arranged  spindle  cells  with  a large  numljer  of  blood  vessels.  The 
centre  of  the  growth  is  occupied  by  masses  of  calc<ii’eous  matter,  which 
very  much  resembles  the  ordinary  cerebral  sand.  The  tumour  may 
consist  of  fibrous  or  myxomatous  tissue  instead  of  sai’comatous  ; when 
so,  it  is  nou-malignant. 


ALVEOLAR  SARCOMA. 

The  alveolar  sai'coma  is  a tumour  which  may  be  mistaken  for  a 
cancer,  because  of  its  arrangement  of  alveoli  supported  by  fibrous 
tissue.  If  the  following  points  be  attended  to  the  distinction  will 
become  apparent.  (1)  The  cells  ai'e  round  and  simple,  not  of  an  epi- 
thelial type  ; (2)  there  is  usually  some  intercellular  substance  iiassing 
inwards  from  the  fibrous  septa,  and  partly  enclosing  each  cell ; (3)  the 
tumour  originates  fi’om  connective  tissue.  As  in  the  case  of  cancer  the 
blood  vessels  ai-e  suppoi-ted  by  the  fibrous  tissue  stroma,  and  do  not  run 
into  the  cell  groups. 

These  tumours  arise  as  small  gi'owths,  which  are  most  frequently 
found  on  tlie  true  skin,  and  in  the  pia  mater,  muscle,  and  bone. 

OSTEO-SARCOMA 

Is  a tumour  which  is  always  found  as  a primary  growth  in  con- 
nection with  bone.  As  regards  their  cell  structure  they  vary  much, 
but  they  have  always  a tendency  to  form  bone  both  in  their  primary 
and  secondary  growths.  The  cells  have  an  arrangement  like  normal 
8|H)ngy  bone,  and  even  Haversian  canals  may  be  distinguished. 

OSTEOIU-SARCOMA. 

Unlike  the  previously  described  tumour,  there  is  no  attempt  at  true 
bone  formation  in  the  osteoid-sarcoma.  It  is  a very  malignant  form  of 
growth,  arising  primarily  from  periosteum,  and  affecting  secondarily 
the  lungs,  serous  membranes,  etc.  The  cells  are  large  and  rnulti- 
nucleated  ; and  the  intercellular  matter  becomes  infiltrated  with  a 
substance  like  that  found  in  the  matrix  of  car-tilage,  after  which  it  is 
infiltrated  with  lime  salts.  Consequently  the  tunrorrr  presents  the 
appearance  of  a hard  mass,  which  is  apt  to  be  mistaken  for  a bony 
growth. 


ENDOTHELIOMA 

Is  a term  applied  to  psamrrromata,  alveolar  sarcomata,  aird  other 
growths  originating  in,  and  composed  of  endothelium.  “ If  the  endo- 
thelium of  the  serous  membranes  lining  the  great  ciivities  of  the 
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body  be  regarded,  in  accordance  with  modern  embryological  views, 
as  derived  from  the  hyiwblastic  ei)ithelium,  tlie  distinction  intended  by 
the  word  endothelioma  becomes  imjiortant”  (Payne). 

DEOEN’ERATIOKS  A.VD  IIODIFXCATIONS  OF  STRUCTURE  IK  SARCOMATA. 

Fatty,  lucmorrhagic,  hyaline,  and  myxomatons  are  the  most  com- 
mon degenerations  for  these  turnoui's  to  undergo. 

They  may  become  modified  by  the  cells  taking  up  oil  droplets  and 
giving  rise  to  “ lij)omatons  sarcoma,”  Pigmentary  changes  may  arise 
to  form  a melanotic  sarcoma.  The  intercellular  substance  may  undergo 
mucoid  degeneration,  leading  to  the  formation  of  a myxo-sarcoma,  or 
become  calcified  or  even  oasified. 

III.  MALIGNANT  EPITHELIAL  TUMOURS  (CANCERS). 

A.  EPITHELIOMA. 

Epitheliomata  are  tumoura  which  are  conveniently  classified  apart 
from  “ true  cancel’s,”  which  will  be  next  considered.  They  originate  by 
an  exce-ssive  overgrowth  of  e])ithelium,  which  invades  the  subjacent 
tissues  and  lymphatic  system.  They  ai'e  vei’}'  malignant  tumours,  and  are 
siiecially  liable  to  produce  secondary  growths  in  the  lymphatic  glands. 
They  are  cla-ssified  according  to  the  surface  from  which  they  arise. 

1.  SQUAMOUS  EPITHELIOMA. 

An  ordinary  papilloma,  if  subjected  to  ii’ritatiou,  may  give  rise  to 
this  form  of  tumour — the  interjiapillary  epithelium  of  the  epidei’mis 
growing  down  beyond  its  normal  limits.  But  they  usindly  arise  prim- 
arily as  malignant  growths,  e.specially  at  the  junction  of  the  skin  and 
mucous  membrane,  which  are  parts  not  only  exposed  to  great  friction, 
but  are  also  the  seats  of  great  proliferative  activity.  The  lips,  tongue, 
nose,  anus,  penis,  and  orifice  of  the  ^'agiua  are  the  most  common  sites. 

This  tumour  usually  occui-s  as  a warty-looking  outgrowth,  with  an 
ulcerated  centre  and  indurated  stony  margins.  There  is  usually  an 
exudation  of  ichorous  fluid,  and  the  nearest  lymphatic  glands  are 
frequently  indurated. 

Microscopically,  all  the  layei-s  of  the  normal  epithelium  are 
observed  to  be  well  develojied,  esiiecially  the  horny  layer,  and  the  ger- 
minal layer  of  the  rete  Malpighii.  The  epithelium  grows  down  into 
the  subjacent  connective  tissue  by  the  lymijli  spaces  ; in  doing  so  irri- 
tation is  .set  up,  which  wiiises  overgrowth  of  the  connective  tissue 
elements,  and  the  ]jart  becomes  moi'e  vascular.  As  columns  of  the 
epithelium  thus  infiltrate  the  subjacent  tissue,  the  cells  are  gradually 
removed  from  the  gei’iuinal  layer  and  carried  to  the  centre  of  the 
column,  where  (instead  of  being  cast  off,  as  they  would  be  were  it  a free 
sui’face)  they  undergo  colloiil  or  horny  changes,  and  form  a hard  ceuti’c, 
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agaiii.st  which  succeeding  layei's  of  cells  are  projected  aiul  llattcued. 
This  gives  rise  to  a rounded  imiss,  showing  a concentric  lamination  and 
homogeneous  interior,  constituting  the  so-called  “ cell-nest.” 

The  number  of  cell-nests  in  such  a tumour  depends  on  the  rapidity 
of  the  gi-owth.  Where  the  tumour  grows  slowly  there  will  be  not  only 
more  cell-nests,  but  those  present  will  be  more  [)erfectly  formed  ; while, 
if  it  be  a rapid  growth,  there  may  be  no  such  cell-nests  present.  Owing 
to  the  downward  extension  of  the  proliferating  e[)ithelium  into  the 
lymphatic  spaces,  e|)ithelial  cells  are  very  apt  to  become  detiiched, 
reach  the  nearest  lymphatic  gland,  and  so  give  rise  to  a secondary 
growth.  The  ulcerated  centre,  which  tends  to  spread  to  the  margins,  is 
due  to  want  of  nutrition,  the  lymph  being  unable  to  percolate  through 
the  thickened  layer  of  epidermis. 

II.  OOLUMNAR-CELLED  EPITHELIOMA. 

(SYNONl'MS — “malignant  ADENOMA,”  “ADENOID  CANCER.”) 

This  tumour  arises  from  surfaces  covered  by  columnar  eiiithelium. 
In  this  cjise  the  epithelium  invades  the  subjacent  tissue,  and  gives  rise 
to  spaces  or  tubes,  which  become  lined  by  the  columnar  cells.  The 
tubes  are  supported  by  a stroma  of  young  connective  tissue,  which  may 
be  regarded  as  a gi’owth  due  to  the  irritation  set  uj)  by  the  invading 
epithelium.  Sometimes  the  alveoli  are  lined  by  a double  layer  of 
columnar  cells,  but  this  more  frequently  happens  in  secondary  growths. 
The  alveolai'  cavities,  though  usually  empty,  may  contain  a few  cell 
elements  which  have  become  detached  from  the  fibrous  stromiu  For 
this  reason  it  is  sometimes  difficult  to  distinguish  this  tumour  from  a 
true  cancer.  Should  the  cells  in  the  alveoli  multiply,  its  structure  is 
then  essentially  that  of  a cancerous  growth. 

The  columnar-celled  epithelioma  varies  in  appearance  and  consist- 
ence according  to  the  position  in  which  it  is  found.  In  the  stomach  it 
is  met  with  lus  a flat  mass,  usually  soft  in  consistence,  and  therefore  may 
be  mistaken  for  “ colloid  cancer.”  In  the  rectum  it  is  pale  in  colour, 
st)ft  in  consistence,  and  frequently  ulcerates.  It  is  found  in  the  liver 
usually  as  scattered  nodulated  masses,  and  in  appearance  looks  very  like 
true  cancer  of  the  scirrhous  variety.  Besides  the  above-mentioned 
I>osition.s,  it  frequently  arises  in  the  large  intestine,  in  the  gall  bladder 
and  bile  ducts,  and  in  the  bronchi. 

B.  CAllCINOMA  (cancer  proper). 

Cancers  are  tumoure  which  grow  from  glandular  epithelium.  They 
have  always  a very  definite  stroma  of  fibrous  tissue,  which  forms  a series 
of  spaces  or  alveoli.  The  alveoli  contain  cells  of  an  epithelial  type. 
These  cells  have  usually  a cell-wall,  and  contain  one  or  more  nuclei ; 
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they  show  uo  iutercellnlar  substauce,  and  are  arranged  in-egularly  in 
each  aveolus.  The  aveoli  open  into  one  another,  and  are  in  direct 
communication  with  tlie  lymphatics  at  the  margin  of  the  tumour.  The 
fibrous  stroma  supports  well-develo]ied  i)lood-vessels  wliich  are  quite 
separate  from  the  epithelial  cells. 

SClliUIIOUS  (.'AKCHII. 

I he  scirrhous  or  hard  cancer  occurs  as  a hai'd  round  tumour, 
usually  not  very  large  in  size,  but  adherent  to  the  surrounding  tissue.s, 
and  as  a rule  depressed  in  the  centre,  ilue  to  contraction  of  the  fibrous 
tissue.  When  it  arises  in  the  breast  this  cituses  retraction  of  the 
nipple,  an  important  diagnostic  point  clinically.  On  section  they 
ju'esent  a glistening  apjjearance,  from  the  gi-eat  amount  of  fibrous 
sti'oma.  Yellow  patches  may  be  seen  here  and  there,  due  to  fatty 
degeneration. 

Mieroseopieally. — Owing  to  the  slow  growth  of  the  tumour,  the 
aveolar  structure  is  exceedingly  well  marked,  and  the  fibrous  stroma  is 
.seen  to  be  well  develoijed.  The  cells  in  the  alveoli  are  typically  those 
of  cancer,  but  at  a late  stage  in  the  history  of  the  growth  the  cells  are 
compres.sed  by  the  contraction  of  the  stroma.  As  a result  of  this  they 
degenerate. 

Scin  hous  ciincei's  occur  in  the  breast,  pylorus,  and  rectum  ; less 
frequently  in  the  oesophagus,  testes,  ovary,  kidney,  etc. 

ENCEPHALOID  CANCER. 

This  is  a tumour  of  rapid  growth,  and  so  the  fibrous  stroma  is 
poorly  developed  and  the  alveoli  are  very  lai'ge,  but  contain  a great 
number  of  cells ; otherwise  the  microscopic  appeiirance  of  this  growth 
is  the  same  as  described  in  the  scirrhous  cancer.  They  are  very  soft  in 
consistence,  pale  pink  in  colour,  and  when  scraped  a great  deal  of 
cancer  juice  exudes.  The  vegetative  power  of  this  giowth  is  very  great 
on  account  of  the  number  and  variety  of  the  epithelial  cells.  Owing  to 
the  vessels  having  little  support,  Inemorrhages  frequently  occur. 

The  encephaloid  cancer  often  arises  as  a secondary  growth  to  the 
scirrhus.  As  primary  tumoura  they  are  found  growing  from  the  mucous 
membranes,  testes,  and  breast. 

COLLOID  CANCER. 

Tliere  is  difference  of  opinion  as  to  whether  colloid  cancer  ever 
occurs  as  a distinct  form  from  the  beginning,  or  is  merely  a degene- 
rative stage  of  the  otlier  cancers.  It  is  almost  confined  to  the  abdominal 
oi'gans,  affecting  chiefly  the  intestines  and  peritoneum.  These  cancers 
are  translucent  and  gelatinous,  resembling  myxomatii  in  outward  cha- 
ractera.  The  colloid  degeneration  chiefly  affects  the  epithelial  cells. 
These  cells  swell,  become  globular,  anti  colloid  material  appeal's  in  their 
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interior.  In  some  cells  where  the  process  is  more  marked,  a mere  film 
of  protopln-sm  surrounds  the  colloid  globule,  and  this  may  idtimately 
disii])pear,  the  colloid  material  joining  the  main  ma.ss.  Thus  many 
alveoli  may  be  seen  devoid  of  cells,  their  position  being  occui)ied  by  a 
transparent  glassy  niiiss  of  colloidin.  The  fibrous  stioma,  which  is  fie- 
quently  affected  by  the  degeneration,  is  usually  scanty. 

MELANOTIC  CANCER. 

This  cancer  is  seldom  met  with  ; it  is  even  rarer  than  melanotic 
sarcoma.  The  pigment  is  chiefly  iii  the  stroma,  to  a less  degree  in  the 
cancer  cells.  The  turnoui’s  may  be  grey,  brown,  or  black  in  a2)pearance. 

CARCINOilA  JIYXOMA.TODES. 

This  is  a form  of  cancer  which  assumes  a gelatinous  texture  in 
consecpieuce  of  mucoid  degeneration  affecting  the  stroma.  The  cancer 
cells  may  likewise  ])artake  in  the  change.  The  seats  of  this  variety  of 
cancer  are  much  the  same  as  those  of  the  colloid. 

TELANGIECTATIC  CANCER 

Is  a rare  form  of  cancer,  in  which  the  blood  vessels  of  the  stroma 
undergo  dilatation. 

CYSTS  AND  CYSTIC  TUMOUES. 

A cyst  is  an  excavation  bounded  by  an  envelope,  and  containing 
fluid  or  semi-fluid  contents.  The  envelope  or  capsule  usually  consists 
of  fibrous  tissue,  and  may  be  lined  with  epithelium  or  endothelium 
according  to  its  mode  of  origin. 

Simple  cysts  consists  of  a single  cavity  surrounded  by  a definite 
wall,  and  are  loundeil  or  ovoid,  sometimes  irregular  in  shape. 

Compound  or  complex  cysts  are  those  in  which  a number  of  diverticula 
spring  from  one  main  cavity.  These  diverticula  may  become  gi-adually 
se{)aratefl  and  form  small  indejjendent  cysts. 

Multiple  cysts  consist  of  two  or  more  simide  or  complex  cysts  united 
together  by  fibrous  or  other  tissue. 

Spurious  or  false  cysts  may  arise  as  a result  of  changes  in  various 
tumours  and  other  tiasues.  Thus,  in  some  sarcomas,  called  “cystic  sar- 
comas,” there  are  numerous  sjiaces  filled  with  serous  or  blood-like  fluid. 
In  such  ca.ses  the  cysts  are  usually  formed  either  as  a result  of  mucoid 
softening  in  the  tumour,  or  of  hemorrhages  into  its  substance. 

TRUE  CYSTS 

Are  variously  classified  by  different  authora,  but  a very  convenient 
classification  is  that  according  to  their  origin. 
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, I.  Cysts  arising  from  dilatation  of  actual  or  potential 
cavities  or  tubes. — The  following  may  be  given  as  good  exami)les  of 
these  forms  of  cysts — (a)  On  the  impaction  of  a gall  stone  in  the  cystic 
duct,  the  gall  bladder  may  increa.se  enonnonsly  in  size  from  retention  of 
the  mucous  .secretion  of  its  own  wails,  (h)  In  the  condition  of 
hydi-onephrosis.  following  obstruction  of  the  uretei’,  the  kidney  is  con- 
verted into  a group  of  cysts,  (c)  Oistinct  cysts  arise  from  obstruction 
of  the  ducts  of  the  sublingual  gland,  forming  theso-called  ranvla  in  the 
fi-enum  under  the  tongtie.  (d)  which  apjmar  on  the  scalp,  are 

cysts  due  to  the  retention  of  .seliaceous  material  by  an  obstructed  duct. 
All  the.se  cysts  usually  have  a distinct  wall  of  tibi'ons  tissue  lined  bv 
endothelium,  but  their  contents  usually  differ  from  the  secretion  of  the 
gland  in  which  they  occur,  (e)  When  cy.sts  are  formed  by  retention 
of  products  in  closed  cjivities  they  are  called  “ exudation  cysts.”  Bursitis 
and  cy.stic  goitre  are  common  example.s. 

II.  Cysts  of  new  formation.— The  best  example  of  such  cysts  is 
the  compound  ovarian  cystic  tumour,  which  is  really  an  adenoma  a.s 
l)efore  jiointed  out.  Other  varieties  occur  in  the  ovary  in  connection 
with  the  Oia.'ifian  follicles,  and  in  the  broad  ligament. 

III.  Developmental  cysts.— At  an  early  ]>eriod  of  fcetal  life, 
certain  organs  of  the  body  are  composed  of  tubes,  which  aftenvards 
become  conv'erted  into  closed  cavities.  Should  the  embryonic  tubular 
stage  of  an  organ  continue  into  later  life,  cysts  may  result.  Thus  (a) 
a coiyjenital  hidmr.de  ari.ses  from  imperfect  closure  of  the  processus 
vaginalis,  (h)  Spina  bifida  is  due  to  imj)erfect  closure  of  the  “sinus 
rhomboidalis,”  which  exists  at  the  lower  end  of  the  neural  canal  in  the 
fietus.  (c)  J/enrayoccA' results  from  imperfect  closure  of  the  sutures 
of  the  skull,  anil  protrusion  of  the  cerebral  membranes,  (d)  The 
accidental  mixture  of  fietal  stmctures  often  gives  rise  to  cysts.  The 
“cystic  kidney”  is  due  to  the  confusion,  during  development,  of  the 
mesonephros  (Wolffian  body)  with  the  metanepbros.  (e)  The  “dermoid 
cyst"  is  a congenital  tumonr  found  about  the  ovary  (commonest  jxxsi- 
tion),  .siicrnm,  and  the  side  of  the  head  and  neck.  It  may  form  a 
tumonr  of  considerable  size,  partly  solid  and  jiartly  made  up  of  cysts. 
'I’hey  contain  hair  aud  sebaceous  material  ; but  freipieutly  teeth, 
cartilage,  bones,  muscle,  skin,  and  all  the  ti.s.sues  of  which  the  normal 
body  is  made  up  may  be  found  in  them.  They  .are  jnobably  due  in 
some  ca.ses  to  the  .accidental  infolding  of  ]>art  of  the  epibkust  in  the 
mesobkast.  In  other  ca.ses  they  appear  to  be  the  result  of  a blighted 
ovum  becoming  ensn.ared  within  a healthy  one. 

IV.  Parasitic  cysts.-  A familiar  example  of  this  is  the  hydatid 
cyst,  which  will  be  considered  in  the  study  of  animal  paiaisites. 
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PARASITES  AND  PARASITIC  DISEASES. 

I.  VEGETABLE  PARASITES. 


All  jMUUsitic  jilants  belon<f  to  the  yroiip  “ acliloro))liyllous  tliallo- 
pliytei?,”  generally  called  fungi,  which  are  cla.ssitied  into  three  siih-groiips, 
viz.,  /ii/phoiti>/cet(e  (inmdd  fmigi),  bhixtunificctce  (yea.st  fungi),  aiid  schizn- 
mycoUv  (hacteria).  In  disea.se,  l)aeteria  jjlay  hy  far  the  nio.st  important 
part.  The  mould  and  yeast  fungi  merely  e.xert  a local  influence. 

SOHIZOMYCETES  (BACTERIA). 

Bacteria  swarm  everywhere — in  the  atmosphere,  in  water,  and  all 
over  the  surface  of  the  eaitli.  They  are  far  more  ahundant  where  pro- 
cesse.s  of  decay  or  putrefaction  are  taking  jdace.  The  higher  in  the 
atmosphere  we  go,  the  fewer  they  become  ; thu.s,  on  a high  mountain 
top  we  may  almost  escape  from  them.  They  do  not  normally  exist  in 
the  blood  and  tissues  of  the  healthy  body,  hut  they  are  constantly  pre- 
.sent  in  the  air  passages  and  alimentary  canal.  In  size  hacteria  are 
extremely  minute,  the  average  being  about  “>•  They  are  uni- 

cellular organisms,  consisting  of  a inass  of  imn-nucleated  protoplasm, 
enclosed  in  a cellulo.se  envelope.  They  may  he  rounded  or  elongated, 
rod  or  thread  shaped.  Many  of  them  have  the  power  of  spontaneous 
locomotion,  and  for  this  purj)ose  they  are  provided  with  one  or  more 
cilia. 

Mode  of  growth. — Bacteria  usually  multiply  hy  fi.ssion,  more 
rarely  hy  spore-formation.  The  ti.ssion  is  generally  transverse,  hut  may 
he  longitudinal.  The  .spores  are  formed  by  a condensation  of  the  proto- 
plasm of  the  cell,  and  they  lie  dormant  for  some  time  before  they  become 
developed  into  the  fully  formed  organism. 

Classification. —There  are  two  systems  of  cla.ssification  adojited— 
that  of  Cohn  and  that  of  Zo])f.  Zopf  in  his  system  lays  .stress  on  the 
mutability  of  these  organisms,  while  Cohn,  on  the  other  hand,  ha.ses  his 
classification  entirely  on  their  morphology.  Cohn’s  classification  is  the 
more  popular.  He  divides  hacteria  into  Sphrorobacteria  (globular  cells), 

micrococctm  or  coccu.<< ; Microbacteria  (minute  rod-like  cells), 
bacterium  termo  ; Desmobacteria  (larger  rod-like  or  filiform  cells),  includ- 
ing baciUum  and  vibrio  ; Spirobacteria  (twisted  or  spiral  cells),  including 
npirillum  and  epirochwte.  But  the  above  classification  is  somewhat 
inadequate,  as  the  observations  of  Lister  have  proved,  for  the  same 
organism,  when  grown  in  a difl'ereiit  medium,  fre()uently  assumes  dif- 
ferent forms.  Thus,  when  the  rod-sluqied  hacteniim  (Bacterium  lactvt), 
which  jiroduces  the  lactic  acid  fennentation,  is  sown  in  urine  it  assumes 
thread-like  and  toriiloid  forms  ; when  transferred  from  the  urine  to 
“ Pasteur’s  fluid,”  it  takes  a rod-like  form  ; and  on  being  re-transferred 

II 
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from  the  Pasteur’s  fluid  to  urine,  it  assumes  thread-like  and  rod-like  forms. 
Vet  throughout  all  these  changes  the  bacterium  still  retains  its  physio- 
logical property  of  inducing  lactic  acid  fermentation.  Again,  the  bac- 
terium which  produces  butyric  fermentation  ( Ikicillum  subtile ),  and  the 
bacterium  which  produces  splenic  fever  ( Bacillum  anthracis)  are  identical 
in  morphological  characters  and  life  history  ; yet,  Avhen  li.  mbtile  is 
injected  under  the  skin  of  an  animal,  it  gives  rise  to  no  evil  result.s,  but 
when  li.  anthracis  is  injected  “ splenic  fever  ” ensues.  Thus,  it  seems 
evident  that  a cla.ssification  of  bacteria  on  phj^siological  instead  of 
morphological  grounds  will  ultimately  have  to  be  adopted. 

I'he  great  function  of  bacteria  in  nature  is  to  act  as  so  many  scaven- 
gers, if  we  might  apply  the  metaphor.  By  their  action  the  dead  bodies 
of  animals  and  plants  are  resolved  into  proximate  principles — water, 
ammonia,  carbonic  acid,  etc. — which  can  be  taken  up  by  plants  for  their 
nutrition. 

Bacteria  are  often  broadly  divided  into  those  which  produce  putre- 
faction—or  sejuitc,  and  those  which  merely  set  up  fermenta- 
tion— zymogenic.  The  latter  live  in  organic  liquids  or  solids,  as  milk, 
cheese,  butter,  and  produce  certain  chemical  changes,  consisting  in  split- 
ting up  complex  into  simpler  combinations. 

Life  conditions  of  bacteria.— Although  some  forms  of  bacteria 
seem  to  be  able  to  live  on  simple  compounds  of  carbon,  hydrogen,  and 
oxygen,  as,  for  instance,  acetic  or  lactic  acid,  yet  for  their  free  growth 
and  development  they  cAudently  require  nitrogenous  food.  Proteids  in 
an  assimilable  form  constitute  the  best  food  for  bacteria,  and  peptonised 
proteids  are  especially  suitable.  “ Koch’s  nutrient  jelly”  is  a very  good 
medium  in  which  to  cultivate  bacteria  ; it  is  a special  preparation  of 
macerated  meat,  to  which  “ agar”  jelly  is  added  so  that  it  may  remain 
solid.  Aqueous  humour,  hay  infusion,  urine,  and  milk,  are  all  suitable ; 
but  there  is  a great  advantage  in  using  a gelatinous  medium  for  culti- 
vating these  micro-organisms,  as  it  allows  the  bacteria  to  grow  in 
definite  forms  and  produce  definite  effects  upon  the  jelly,  whereby  we 
can  readily  distinguish  the  species. 

For  the  cultivation  of  bacteria  a certain  range  of  temperature  is 
necessary.  Most  of  those  which  produce  disease  will  only  grow  at  a 
temperature  equal  to  or  approaching  that  of  the  human  body.  Bacteria 
cannot  grow  under  freezing-point,  though  they  may  retain  their  vitality , 
and  all  species  appear  to  be  killed  by  a temperature  of  about  60°  C.  ^le 
spores  of  some  species  are,  however,  not  destroyed  by  heating  to  boiling- 
point,  but  require  a temperature  of  120°  or  130°  C.  to  kill  them. 

The  presence  of  oxygen  is  necessary  for  the  growth  of  some  forms 
of  bacteria  (these  Pasteur  called  aerobic),  while  others  can  only  grow 
when  oxygen  is  excluded  {i.e.,  under  the  surface  of  the  nutritive  medium). 


1 


VKf'.ETABLE  PAKASITK?;. 

anaerobic.  But  there  me  some  orgaiutuiis  Avliich  are  capable  in  certain 
circunistunces  of  growing  under  botli  of  these  conditions. 

Cultivation  of  bacteria.— As  bacteria  and  their  spores  e.visl  in 
the  air,  great  wue  has  to  be  taken  to  prevent  all  forms  from  entering  into 
tlie  vessel  which  is  to  be  used,  except  that  special  form  which  is  desired 
for  cultivation.  Cotton  wool  allows  the  entrance  of  air  into  a Mask,  but 
excludes  bacteria,  hence  plugs  of  it  are  used  for  this  i)urpose.  Bacteria 
fall  vertically  with  the  dust,  therefore  if  there  be  no  draught  in  the 
room  they  may  be  prevented  from  entering  a vessel,  provided  it  has 
a cover,  even  though  it  be  otherwise  open.  If  we  expose  the 
materials  in  use  to  a temperature  of  140’  C.  all  germs  are  killed.  A 
much  loAver  temperature  will  sutlice  if  the  articles  are  rapidly  cooled 
again,  and  then  reheated,  and  this  process  repeated  a uuiuber  of  times. 
A moist  temperature  of  100’  C.  is  fatal  to  all  germs,  therefore  the  steam 
of  boiling  water  sterilizes  everything.  Certain  chemicals  are  used  for 
washing  out  jam  in  order  to  destroy  bacteria,  the  commonest  being  cor- 
rosive sublimate.  The  rapidity  wdth  Avhich  bacteria  grow  is  almost 
incredible  ; sixteen  or  twenty  millions  may  be  produced  in  twenty-four 
hours  from  a single  specimen.  They  grow  more  rapidly  in  a iluid 
medium  than  ina  solid  one. 

The  method  of  isolation  commonly  employed  is  that  known  as  “plate 
cultivation,”  for  Avhich  Ave  are  indebted  to  Koch.  A tube  containing 
some  sterilized  jelly  is  taken,  and  one  drop  of  tap  Avater  (say)  alloAved 
to  fall  into  it.  The  jelly  is  licpiefied  by  immersing  the  tube  under  Avarm 
Avater,  Avhile  at  the  same  time  the  drop  of  w^ater  is  mixed  Avith  the  jelly. 
Then  the  fluid  is  poured  out  upon  a glass  jdate,  Avhich  is  previously 
sterilized.  The  fluid  floAVS  out  into  a thin  layer,  and  is  alloAved  to  cool 
and  solidify.  The  plates  are  then  placed  under  a bell-glass  in  a moist 
chamber,  and  the  organisms  alloAved  to  groAv.  After  a time,  the  organisms 
spring  up  at  different  parts  of  the  plate  in  isolated  cultivations,  Avhich 
may  be  distinguished  by  their  appeariuice,  or  recognized  with  more 
certainty  under  the  microscope.  By  means  of  a sterilized  needle,  a point 
of  the  groAvth  is  touched  and  the  organism  transplanted  into  a separate 
ves.se!  containing  jelly.  This  process  may  require  to  be  repeated  again 
again  in  order  to  finally  separate  one  species,  as  it  is  probable  that  the 
needle  carried  away  different  forms. 

Distinctive  characters  of  bacteria  under  euitivation 

'\\'hen  bacteria  are  cultivated  on  a gelatinized  metUum,  they  assume 
peculiar  modes  of  groAVth,— such  as  spreading  in  a branching  form,  or 
merely  showing  points.  Various  colours  are  produced  according  to  the 
species.  Some  cause  the  medium  to  liquefy.  Others  cause  bubbles  of 
gas  to  be  evolved.  But  the  clpef  method  of  detecting  species  is  by  the 
different  reactions  they  yield  with  aniline  dyes,  as  seen  under  the  micro- 
scope. 
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Agents  which  affect  the  growth  of  bacteria.- Wliun  bacteria 
are  arrested  or  liiiulered  in  their  growth  l)y  the  contact  of  any  substance, 
wliat  is  known  as  “antisepsis”  or  antisejitic  action  takes  place  ; and  the 
agent  employed  is  called  an  antiseptic.  Should,  however,  the  organisms 
be  not  only  arrested  in  their  development,  but  actually  killed,  then 
“disinfection”  ensues;  and  an  agent  which  am  accomplish  this  is 
termed  a disinfectant.  Alany  antiseptics  have  no  disinfecting  value, 
while  some  admirable  disinfectants  have  practiciilly  no  anti.seijtic  value, 
i.e.,  it  diluted  until  they  are  not  powerful  enough  to  kill  bacteria,  they 
will  neither  hinder  their  development.  After  elaborate  experiments  on 
various  forms  of  bacteria  with  different  chemicaks,  Kocli  arrived  at  the 
following  conclusions, — a solution  of  corrosive  sublimate  of  1 in  20,000 
killed  the  spores  in  ten  minutes ; 1 in  300,000  arrested  their  growth. 
A 5 % solution  of  carbolic  acid  killed  the  spores  in  twenty- four  hours, 
while  1 in  400  arrested  their  growth.  Although  corrosive  sublimate 
stands  highest  as  both  a disinfectant  and  antiseptic,  yet  it  is  worth 
noting  that  carbolic  acid  has  a special  power  of  preventing  the  develop- 
ment of  certain  organisms  which  are  especially  related  to  suppuration. 
Boric  acid,  borax,  stilicylic  acid,  camphor,  and  eucalyptol  were  found  to 
posse.ss  little  antiseptic  or  disinfecbuit  action.  Even  sulphurous  acid  in 
a 1 % solution  had  very  little  effect  on  these  organisms,  and  could  only 
act  on  the  surface  of  the  media,  having  no  power  of  penetration. 

Relations  of  bacteria  to  the  living  body.— During  perfect 
health,  the  blood  and  tissue  are  free  from  bacteria.  But  they  are  found 
to  be  always  present  throughout  the  alimentary  canal,  in  the  respiratory 
jiassages,  on  the  skin,  and  even  in  the  glands  of  the  .skin.  What  become.s 
of  all  these  organisms  I The  greater  number  undoubtedly  pass  out  of 
the  body  again.  It  is  haixily  possible  that  any  can  penetrate  into  the 
deeper  tissues  through  the  uninjured  skin.  Those  which  settle  on  the 
mucous  membranes  are  for  the  most  part  not  absorbed,  but  are  thrown 
off  after  a longer  or  shorter  time.  But,  as  expeiience  has  shown  that  a 
certain  number  of  bacteria  can  be  absorlied  from  the  mucous  membranes, 
one  must  a.sk  the  question — how  are  the  tissues  of  the  body  kept  free  ? 
It  appeal's  fi'om  recent  observations  that  the  activity  of  the  cells,  and 
especially  the  leucocytes,  prevents  the  growth  of  bacteria  in  the  body. 
Metschnikoff,  in  his  experiments  on  frogs,  found  that  the  leucocytes 
absorbed  and  ajiparcntly  destroyed  authrax-bacilli  artificially  introduced 
into  their  bodies.  Leucocytes,  after  absorbing  bacteria,  hypertrophy  ; 
so  it  is  possible  they  absorb  and  assimilate  these  organi.sins. 

Evidence  required  to  prove  any  disease  to  be  caused  by 
bacteria.— Koch  lays  down  the  following  conditions  as  necessary  to 
the  establi.shment  of  proof  that  a special  micro-organism  is  the  cause  of 
any  particular  disease.  (1)  “ The  micro-organisms  must  be  constantly 
found  in  the  blood  or  ti.ssues,  or  both,  of  the  men  (or  animals)  .suffering 
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from  the  (liseiuse.  (2)  The  micru-orgiini.suis  must  be  got  to  grow  in  some 
medium  outside  the  body,  and  by  successive  cultivations,  completely 
separated  from  all  matter  belonging  to  the  body  from  which  they  came. 
(:f)  After  Ijeing  thus  cultivated  through  .several  generations,  the  organism 
must  be  inoculated  into  some  animal,  and  reproduce  in  it  the  original 
diseiuse.  (4)  In  the  tissues  or  bloml  of  this  animal  the  .same  micro- 
organism must  be  found  which  was  found  in  the  original  patient."  But 
the  great  ditliculty  in  fulfilling  these  conditions  is,  that  there  are  some 
human  diseases  which  are  not  known  to  affect  the  lower  animals  and 
which  cannot  be  communicated  to  them,  so  that  inoculation  experiments 
ilo  not  always  succeed. 

The  immunity  of  species  to  the  action  of  bacteria  varies  much. 
Thus  there  is  an  organism  micrococcus  tctra<jenus  {i.e.,  a micrococcus 
lorming  tetrails  or  groups  of  four),  which  is  found  in  the  u'alls  of 
cavities  in  the  lung  in  cases  of  phthisis  in  the  hiinuin  subject.  When 
cultivated  and  inoculated  into  white  mice,  it  produces  death  in  from 
three  to  four  days.  On  the  other  hand,  common  brown  mice  have  im- 
munity. On  rabbits  and  dogs  the  same  organism  has  no  effect  ; but  in 
guinea  pigs  it  produces  the  same  effects  iis  in  white  mice,  though  some* 
times  it  leads  to  the  formation  id'  local  abscesses. 

Again,  ^‘anthrax”  is  a common  disease  among  cattle  and  sheep^ 
the  specific  organism  which  gives  rise  to  it  being  Bacilhis  anihracis  ,■ 
but  Chauveau  inoculated  certain  sheep  from  Algeria  with  this  bacillus 
and  no  untoward  phenomena  ensued. 

Immunity  of  species  may  be  innate  or  acrpiired.  Innate  or  con- 
genital immunity  is  well  illustrated  in  the  case  of  the  negro  race,  which 
never  suffers  from  yellow  fever.  This  congenital  immunity  may  be 
e.\plained  by  the  disease  having  acted  on  the  race  for  many  generations, 
during  which  time  it  will  have  weeded  out  the  most  susceptible 
individuals.  “Acquired  immunity  from  any  disease  is  generally  the 
result  of  having  had  the  same  disease  before,  either  in  its  ordinary  or 
modified  fonn.  In  the  majority  of  specific  diseases,  one  attack  protects 
against  another  for  some  years,  or  even  for  the  whole  of  life  ; and  there  is 
no  such  complete  immunity  as  in  the  condition  which  immediately  follows 
an  attack.’’  Thus,  if  a person  suffers  from  small-pox,  he  is  not  liable  to 
a second  attack.  The  same  results  may  sometimes  be  obtained  by  sub- 
jecting the  body  to  the  action  of  the  poison  in  a modified  fonn,  i.e.,  by 
vaccination.  Greenfield  found  that  after  animals  were  inoculated  M’itli 
the  bacillus  of  anthrax  they  I)ecame  insusceptible  even  to  large  ([uantities 
of  the  virus.  The  organism  of  '■‘mouse  septicwmia,”  inoculated  into 
the  ear  of  a rabbit,  jjroduces  a form  of  erysi]ielas.  After  rei)eated 
inoculations  the  same  condition  cannot  be  set  up,  the  animal  having 
ac«[uired  the  power  to  resist  the  energy  of  the  bacillus.  But,  on  the 
other  hand,  diptheria  rather  favoui-s  the  occurrence  of  a second  attack  ; 
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and  frequently  families  are  met  with  who  are  liable  to  a recurrence  of 
scarlet  fever  and  measles. 

Entrance  of  bacteria  into  the  body,  and  their  mode  of 
action.— Inoculation  of  bacteria  usually  takes  place  at  a free  surface, 
such  as  a wound,  abrasion  or  excoriation  of  the  skin  ; this  is  especially 
the  case  if  there  be  any  necro.^eil  tissue  pre.sent,  which  may  form  a nidus 
for  their  growth.  Such  is  the  mode  of  inoculation  in  malignant  i)ustule, 
syphilis,  tubercle,  pytnmia,  and  puerper.d  fever.  It  is  probable  also  that 
a similar  mode  of  entrance  is  effected  by  the  organisms  of  some  ixlimen- 
tary  diseases  — typhoid  and  tubercular  ulceration  in  the  intestine. 
Bacteria  may  find  entrance  into  a living  body,  but  owing  to  the  high 
vitality  of  the  tissues,  Ire  unable  to  produce  any  damage. 

“ Bistournage  ” is  the  name  given  to  an  operation  on  animals,  some- 
times adopted  instead  of  castration.  It  consists  in  twisting  the  sper- 
matic cord  so  as  to  sever  the  blood-vessels  from  the  testicle,  and  in  that 
way  to  produce  atrophy  of  the  organ.  Chauveau  performed  a series 
of  experiments  on  bistournage,  and  lound  that  under  ordinarj"  circum- 
stances the  testicle  simply  atrophied.  But,  if  he  injected  into  the  bloocl 
a quantity  of  putrescent  material,  instead  of  having  a slow  process  of 
necrosis  in  the  testicle,  there  occurred  an  intense  su})purative  inllamma- 
tion. 

If  some  of  the  organisms  which  have  the  power  of  producing 
suppuration  be  introduced  into  the  system  of  a healthy  animal,  they 
produce  no  effect  ; but,  if  the  wall  of  a vessel  be  artificially  damaged, 
they  will  attach  themselves  to  the  vessel  wall,  propagate  there,  and  enter 
the  blood. 

Many  bacteria  have  the  power  of  remaining  donnant  in  the  body 
for  a very  long  time.  This  has  been  shown  from  observations  on 
tubercle,  leprosy  and  glanders.  Any  damaged  part,  such  as  a caseous 
patch,  favours  this  condition  ; the  organiism  remaining  in  such  a patch 
for  years,  when,  as  the  result  of  a stimulus,  it  suddenly  begins  to  show 
signs  of  growth. 

Ptomaines  or  cadaveric  aikaloids  are  products  resulting  from 
the  decomposition  of  proteids  ; but  that  these  products  are  due  to  the 
action  of  bacteria  has  not  yet  been  proved.  We  sometimes  meet  with 
cases  of  poisoning  by  tinned  meats  and  other  kinds  of  food  which  have 
undergone  this  form  of  decomposition.  “ Ptomaines  are  powerful 
functional  poisons,  especially  to  the  nervous  system.  They  have  not 
the  destructive  action  on  tissues  characteristic  of  fennents,  nor  have  they 
necessarily  any  irritant  action  ” (Payne). 
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DISEASES  PROVED  or  BELIEVED  to  re  CAUSED  by 

BACTERIA. 

SIMPLE  ACUTE  SUPPURATION. 

This  comlition  was  ilisciissed  under  inllnnimation,  to  which  the 
student  is  referred. 

SEPTIC  DISEASES. 

Septic  diseases  are  divided  into  certain  forms  under  tlie  name  of 
Septicjemia,  in  wliich  there  is  no  definite  su^ipuration  present ; and  a 
number  of  forms  called  Pyssmia,  in  which  there  is  present  some  localized 
suppuration  giving  rise  to  secondary  foci  of  suppuration  in  distant  jiarts. 

(A.)  SEPTICiEMIA. 

This  frequently  occurs  after  parturition,  when  it  receives  the  name 
of  “ puerperal  fever.”  The  condition  sometimes  follows  the  poisoning 
of  wounds.  The  entrance  of  the  poison  may  be  through  an  almost 
imperceptible  puncture,  such  as  cau.sed  by  a dissecting  wound. 

Phenomena  which  are  more  or  less  common  to  the  vai-io\is  forms. 
They  present  variety  both  in  acuteness  and  in  the  character  of  the 
symptoms.  All  the  symptoms  of  severe  fever  are  present, — high 
temperature,  frequent  pulse,  great  prostration,  and  usually  delirium. 
Sometimes,  however,  the  temperature  is  subnormal,  when  the  condition 
is  called  “ septic  toxajmia.”  Hajmorrhages  frequently  take  place  from 
the  mucous  surfaces.  If  the  patient  recovers  there  are  no  after  effects 
produced.  Death,  however,  frequently  results  from  the  disease,  and  it 
may  even  take  place  a few  houi-s  after  inoculation  ; on  the  other  hand 
it  may  be  more  prolonged. 

Post  mortem  the  body  usually  undergoes  rapid  decomposition.  The 
blood  in  the  vessels  is  remarkably  fluid,  dark  in  colour,  and  coagulates 
imperfectly.  But  if  the  decomposition  sets  in  slowly,  the  blood  may  be 
normal.  Minute  hcemorrhages  are  to  be  observed  on  the  serous  mem- 
branes, e.specially  those  of  the  pleura  and  pericardium.  The  spleen  is 
swollen,  soft,  and  diffluent,  more  rarely  it  is  pale  and  greasy.  In  the 
liver  and  kidneys  the  epithelium  has  undergone  cloudy  SAvelling,  and 
the  kidneys  may  even  be  broken  down  and  quite  granular.  Cloudy 
swelling  is  also  constant  in  the  heart  muscle.  Microscopically,  there  are 
usually  bacteria  found  in  the  blood,  and  frecpiently  also  in  the  tissues. 
But  there  are  cases  recorded  where  bacteria  were  not  observed  after  the 
mo.st  careful  examination  of  the  blood  and  tissues. 

(H.)  PYfl?MIA. 

Pyaemia  cannot  be.  definitely  separated  from  septicaemia,  but  the 
name  is  applied  to  a more  chronic  state  of  blood-poisoning,  associated 
with  the  production  of  secondary  abscesses.  The  condition  usually 
follows  a putrid  wound,  but  it  may  also  follow  an  internal  suppura- 
tion, such  as  that  seen  in  the  middle  ear.  There  may  not  be  anything 
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in  the  external  diameter  of  a wouml  to  arouse  suspicion  that  septic  matter 
is  beiny  absorbed,  but  there  is  usually  a deftciency  of  healthy  granula- 
tions and  free  suppuration,  which  apparently  act  as  a harrier  to  the 
introduction  of  foreign  bodies. 

Phenomena. — Pyannia  frequently  commences  insidiously ; at  other 
times  it  is  ushered  in  by  a sudden  and  severe  rigor,  the  temperature 
rising  five  or  six  degrees  in  a few  minutes,  and  falling  again  in  the 
space  of  half-an-hour,  with  profii.se  j»ers]iiration  and  a sense  of  the  mo.st 
complete  exhaustion.  Rigors  are  seldom  absent.  “ The  general  symp- 
toms are  those  common  to  all  forms  of  blood-poisoning,  only  they  are 
seldom  so  acute  as  in  septicaemia”  (iloullin). 

Port  mortem  the  apiiearances  are  almost  the  same  as  those  of 
septicaimia,  xvitli  this  addition,  that  we  find  secondary'  ab.«cesses  in 
various  organs.  These  abscesses  are  most  common  in  the  lungs,  and 
vary  in  size  from  a ]iea  to  a hazel-nut.  In  the  substance  of  the  lung 
they  are  rounded  ; towards  the  surface  they  are  conical  in  shape.  Tliey 
are  always  surrounded  by  a zone  of  intense  injection,  and  contain  a 
greenish  offensive  pus,  with  debris  of  lung  ti.ssue.  In  appearance  they 
look  like  pulmonary  inlarcts  which  have  undergone  central  suppu- 
ration. If  the  ali.scess  is  near  the  surface  of  the  lung  there  may  be  a 
suppurative  pleuri.sy  set  up.  The  abscesses  are  commonest  at  the  lower 
or  posterior  parts  of  the  lung.s.  The  cortex  of  the  kidney,  liver,  heart- 
wall,  and  brain  substance  are  all  common  sites  for  such  abscesses. 

Method  of  production  of  secondary  abscesses. — The  wound  from  which 
the  disease  starts  is  putiid,  and  so  forms  a nidus  for  the  growth  and 
development  of  bacteria.  The  bacteria  jicnetrate  the  suriounding  tissues 
and  invade  the  walls  of  the  nearest  vein.  As  a result  thrombosis  takes 
place  in  the  veins  ; but  the  bacteria  enter  the  clot  and  decompose  it,  so 
that  it  breaks  down  into  a substance  resembling  pus.  This  soft  mass  of 
altered  blood-clot,  which  is  green  in  the  centre,  may  ])lug  the  lumen  of 
the  vein  for  a considerable  distance.  As  a result  of  these  changes  the 
wall  of  the  vein  becomes  intensely  inflamed  {i.e.,  it  is  in  a condition  of 
phlvbitix),  and  gangi'ene  may  even  set  in.  Portions  become  detached 
from  the  decomposing  clot,  and  are  carried  into  the  blood  stream.  They 
travel  to  the  right  heart,  and  thence  proceed  until  they  become  impacted 
in  one  or  more  of  the  smaller  branches  of  the  pulmonary  artery  (consti- 
tuting embolism).  The  embolus  in  this  case  is  septic,  and  hence  the 
infarcted  area  undergoes  rapid  softening  and  decomposition,  resulting  in 
an  abscess  (embolic  abscess).  . In  the  liver,  abscesses  are  found  when  the 
source  of  pyiemia  is  in  ihe  inte.stinal  tract,  the  .septic  matter  being  con- 
veyed by  the  portal  vein.  Those  arising  in  the  kidney  and  brain 
may  be  explained  as  follows  When  a secondarx-  abscess  starts  in  the 
lung  the  vein  corresponding  to  the  infarcted  area  is  filled  with  a 
decomposed  clot,  from  which  portions  may  be  detached,  reach  the  left 
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lieart,  and  enter  the  general  eirculation.  But  witli  this  explaiiatiiai 
Ijicre  would  necessarily  be  always  a secondary  abscess  in  the  lungs 
wlienever  there  was  one  in  tlie  brain  or  kidney,  so  that  the  above  does 
not  always  hold,  as  we  may  find  an  abscess  in  either  of  the  latter  i>osi- 
tions  witliont  the  lungs  being  affected.  “ Experiment  has  proved  the 
possibility  of  finely  divided  material  passing  tlirongh  the  pulmonary 
capillaries  and  becondng  arrested  in  the  systemic.’’  The  secomhuy 
lesions  will  therefore  be  in  capillaries,  and  not  in  larger  A'essels 

It  is  not  uncommon  to  bare  suppuration  in  joints  in  cases  of  pyrnmia. 
The  suppuration  usually  begins  in  the  tissues  round  a joint,  and  second- 
arily opens  into  the  synovial  cavity.  We  may  also  have  supjnirative 
inflammation  of  the  various  serous  membranes,  especially  those  of  the 
brain  and  pericardium. 

Medical  pyaemia  is  a tenn  applied  to  the  disea.se  when  it  arises 
without  any  discoverable  external  wound.  These  cases  may  be  regarded 
as  showing  the  reception  of  the  poison  by  some  other  channel  than  by  a 
wound,  although  a few  authorities  are  disposed  to  think  that  the  pya3inic 
poison  may  be  spontaneously  generated  within  the  body. 

The  organisms  which  are  found  in  pus  during  ordinary  inflamma- 
tion are  Staphylococcus  pyogenes  aurexLS,  Staphylococcus  pyogenes  albus, 
Staphylococcus  osteomyelitis,  and  Streptococcus  pyogenes.  If  the  pus  or 
tissues  be  examined  in  pyaemia  the  above  forms  of  bacteria  are  found, 
but  by  far  tbe  most  common  form  is  that  of  Streptococcus  pyogenes  and, 
next.  Staphylococcus  pyogenes  aureus.  The  que.stion  then  arises,  why 
are  the  effects  of  pyaemia  so  grave  compared  with  those  of  ordinary  sup- 
puration ? It  would  appear  to  be  due  either  to  the  production  of  some 
albuminous  substance,  or  ferment  produced  by  the  bacteria,  this  ptomaine 
or  to.xine  giving  rise  to  the  fever  and  poisoning  ; or  else  simply  to  the 
number  of  bacteria  present,  since,  under  ordinary  circumstances,  the 
micrococci  of  suppirration  enter  the  blood,  if  at  all,  in  very  small 
numbers. 

ANTHRAX. 

SYNONYMS — SPLENIC  FEVER  : SPLENIC  APOPLEXY. 

This  is  primarily  a disease  of  cattle,  but  not  infrequently  is  commu- 
nicated to  man.  In  cattle  it  occurs  as  an  acute  infectious  disease,  often 
proving  fatal.  It  affects  also  sheep,  horses,  and  deer,  and  can  be  com- 
municated by  inoculation  to  many  other  animals.  The  poison  is  known 
to  be  a special  form  of  bacillus — Bacillus  A nthracis.  It  is  rod-shaped,  and 
very  much  larger  than  the  average  bacterium,  .so  that  it  can  be  easily 
studied.  It  retains  its  vitality  for  a long  time,  even  many  months  after 
being  dried  up.  In  the  case  of  man,  anthrax  is  almost  invariably  com- 
municated by  direct  contagion  ; hence  it  is  most  frequently  observed  in 
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those  who  deal  witli  animals — veterinary  surgeons,  farmers,  &c.,  or  in 
persons  engaged  in  working  among  raw  wool  or  horse  hair.  It  may  occwf 
either  in  an  external  local  (malignant  pustule),  or  internal  form. 

Malignant  Pustule  occurs  chiefly  on  expo.sed  parts — the  face  and 
arms.  It  commences  as  a small  raised  pimple,  usually  slightly  irritable. 
This  pimple  rapidly  spreads  until  it  reaches  a ipiarter  of  an  inch  in 
size,  when  a vesicle  appears  in  its  centre.  The  inflammation  proceeds 
outwards,  and  at  the  same  time  more  vesicles  arise  at  the  peripherj'  of 
the  swollen  patch.  At  a later  stage  the  central  vesicle  dries  up,  and 
leaves  a brown  edge  ; when  the  swelling  is  about  an  inch  in  diameter, 
sharply  raised,  with  a ring  of  vesicles  round  it,  and  a brown  scar  in  the 
centre.  In  the  region  of  this  pustule  there  is  usually'  intense  tedema, 
and  the  lymphatic  glands  are  enlarged.  The  condition  is  usually 
unaccompanied  by  general  symptoms,  but  poisoning  of  the  system  may 
occur  and  lead  to  a fatal  result.  The  bacilli  are  chiefly  contained  in 
the  vesicles,  but  they  penetrate  into  the  deeper  parts  along  the  lym- 
phatic spaces.  The  intense  inflammation  leads  to  an  enormous  inflam- 
matory engorgement  of  the  subjacent  tissues,  and  the  superficial  parts 
, undergo  necrosis,  producing  a black  central  eschar. 

Internal  anthrax  (wool  sorters’  disease)  may  affect  the  respiratorj' 
or  alimentary  canal.  In  the  case  of  the  alimentary  canal  it  afl'ects 
either  the  stomach  or  intestines,  or  both.  It  produces  a diffuse  inflam- 
mation of  the  submucous  tissue,  which  frequently  ends  in  death.  In 
the  respiratory  passages  it  occurs  in  the  bronchi  and  lower  part  of  the 
trachea.  There  is  great  swelling  of  the  mucous  membrane,  and  lucmor- 
rhages  take  place  into  the  mucous  and  submucous  tissues.  The  process 
is  accompanied  by  great  swelling  of  the  mediastinal  and  bronchial  glands. 
In  these  glands,  and  in  parts  of  the  surrounding  tissues,  numbers  of 
bacilli  are  to  be  found.  In  cows,  the  spleen  is  enonnously  enlarged,  but 
this  is  not  the  case  in  man. 

OTHER  DISEASES  associated  with  SPECIFIC  BACTERIA. 

Tetanus  (lockjaw),  when  occurring  in  connection  with  wounds  is 
associated  with  some  specific  virus.  The  same  holds  with  some  of  the 
acute  fevers,  such  as  scarlet  fever,  measles,  and  smallpox  ; but  though  it 
is  highly  jirobable  that  the  organisms  which  set  up  these  diseases  are 
bacterial  in  nature,  yet  they  have  not  been  isolated. 

But  the  condition  is  different  in  the  diseases  of  cholera,  typhoid 
(enteric  fever),  relapsing  fever,  diphtheria,  etc.,  where  specific  bacteria 
have  been  isolated  in  each  case.  Though  it  has  not  been  absolutely- 
proved  from  experiments  that  each  of  these  conditions  is  directly  caused 
by  the  bacterium  found,  yet  the  hypothesis  is  highly  probable. 
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CHRONIC  INFPX’TIVE  INFLA.MMATIONS  duk  to  BACTERIA. 

( 1 NFKCTl  V E GRANULOM  ATA). 

The  term  “infective  granulomata ” incliule.s  the  diseinses  tubercle, 
s)/pkilu,  glanders,  and  leprosy  ; and  tlie  group  po.ssesses  the  following 
general  cliaracteristies.  (1)  Tliey  are  infective,  i.e.,  may  he  inoculated 
from  one  animal  to  another.  (2)  They  set  u])  inliammatory  processes 
which  result  in  the  formation  of  granulation  tissue.  This  gianulation 
tissue  has  certain  special  chararacter-s,  which  ditferentiate  it  from  ordinary 
granulation  tissue  as  seen  in  wound  healing,  (a)  It  does  not  rise  from 
a definite  local  irritation  ; (b)  as  a.  rule  it  does  not  tend  to  the  formation 
of  distinct  cicatriAl  tissue  ; (c)  it  has  a great  tendency  to  persist,  and 
is  not  absorbed  on  the  removal  of  the  irritation  ; (d)  it  has  a marked 
tendency  in  all  cases  to  undergo  degenerative  processes,  which  often 
occur  verj'  early.  (3)  They  tend  to  spread  throughout  the  body  when 
inoculated. 

TUBERCULOSIS. 

Tuberculosis  accounts  for  over  10  per  cent  of  the  mortality  of  Great 
Britain.  The  condition  is  not  limited  to  man,  but  afiects  also  bovine 
animals,  rodents,  poultry,  etc.  It  is  a universal  disease  among  men, 
though  there  is  strong  evidence  that  it  has  spread  to  some  races  within 
comparatively  recent  years.  Tuberculosis  includes  a variety  of  diseases, 
which  receive  particular  names  according  to  the  organ  afiected.  Thus, 
in  the  lungs  it  produces  or  consumidion  ; in  the  skin — lupus  ; 

in  the  bones — caries  ; in  the  joints — white  swdling.  The  condition  may 
be  acute  or  chronic,  local  or  general.  It  generally  begins  as  “localized 
tubercles  ” in  the  lung  or  intestinal  tract,  but  being  infective,  when  once 
started  it  may  spread  throughout  the  body  by  the  lymphatics  or  blood- 
vessels. 

That  tuberculosis  is  produced  by  a definite  form  of  bacillus  knowm 
by  the  name  of  Bacillus  tuberculosis  there  is  no  doubt,  as  all  the  con- 
ditions necessary  for  such  proof  (see  page  60)  can  be  in  this  instance 
established.  The  B.  tuberculosis  is  one  of  the  smallest  bacilli  ; it 
consists  of  a motionless  rod  about  J or  \ the  diameter  of  a red  blood 
corpuscle  in  length.  It  is  distinguished  from  all  others  (except  the 
bacillus  of  leprosy)  by  certain  relations  to  aniline  dyes.  It  absorbs  these 
colours  more  slowly  than  some  other  organisms,  but  retains  them  with 
greater  tenacity,  and  when  afterwards  treated  with  a dilute  mineral  acid 
it  remains  unchanged  ; whereas  any  other  bacteria  so  stained  are  deprived 
of  tbeir  colouring,  hence  this  is  a differential  stain.  The  organism 
sometimes  shows  a beaded  like  structure,  which  has  led  to  the  suppo- 
sition that  its  mode  of  growtli  is  by  spore-formation.  The  cultivation 
of  tubercle-bacillus  is  rather  difficult  as  it  will  not  grow  in  nutrient 
jelly.  Sterilized  solidified  blood  serum  is  perhaps  the  best  medium  for 
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its  development ; and  if  kept  at  a moderately  warm  temperature  the 
liacilli  begiu  to  make  their  api)earaiice  ou  the  surf.iee  of  the  serum  in 
from  ten  to  fifteen  days.  The  bacillus  is  found  in  tissues  where  the 
dise<i.se  is  most  active,  but  it  is  also  found  in  the  blood,  and  in  the 
excreta  of  organs  which  are  not  themselves  affected  by  the  dise:ise. 
Thus,  in  phthisis  it  has  been  shown  that  the  organism  may  be  present 
in  the  fcecJil  excreta,  aiul  the  milk  from  a cow  may  contain  it  although 
the  udder  is  not  affected.  When  introduced  into  an  animal,  the  bacillus 
multiplies  and  spreads  through  the  surrounding  tissues,  chiefly  along 
the  ordinaiy  lymph  sjtaces  and  channels.  The  organisms  may  remain 
dormant  in  certain  situations,  even  for  years,  without  jjroducing  any 
other  than  a direct  load  effect. 

There  is  no  doubt  that  the  bacillus  acts  like  a foreign  body  in  the 
tissues,  and  the  specific  irritation  may  lead  to  one  of  two  results, — 
production  of  tubercular  gi-anulations,  oi-  destructive  inflammation 
attended  by  aiseation. 

I.  Tubercular  granulations  (tubercle  follicles)  are  seen'  with 
the  naked  eye  as  small  nodules  of  a grey  gelatinous  appearance.  They 
vary  in  size  from  :dmost  invisible  j^oints  to  about  an  eighth-of-au-inch 
in  diameter.  They  are  either  scattered  irregularly  or  grou)>e<l  into  small 
masses.  As  they  become  older,  these  nodules  turn  yellow  in  the  centre 
and  tend  to  calcify,  while  the  margins  become  fibrous. 

Microscopically,  each  nodule  is  seen  to  be  made  u})  of  one  or  more 
centres  of  growth,  which  are  termed  “ tubercle  follicles.”  Each  tubercle 
follicle  has  a definite  and  regular  structure, — in  the  centre  is  a large 
irregular  multi-mucleated  mass  of  ju'otoplasm,  the  so-called  “giiintcell”; 
outside  this  there  is  a series  of  large  round  cells  called  “ epithelioid,” 
from  their  resemblance  to  ei)ithelial  cells  ; outside  this  again,  we  have 
small  round  connective  tissue  cells  ; and  if  the  disease  be  very  chronic 
a kind  of  capsule  of  fibrous  tis.sue  encloses  alL  There  are  no  new  blood- 
vessels in  this  granulation. 

Formation  of  the  giant  cells.— Microscoi)ic  examination  of  the  lung 
has  shown  that  giant  cells  are  commonly  derived  from  a single  epithelial 
cell,  which  undergoes  great  enlargement.  The  nucleus  divides  and  gives 
origin  to  the  many  nuclei  of  the  giant  cell.  It  is  ])robable  that  giant 
cells  may  also  be  formed  by  the  coalescence  of  several  ei)ithelioid  cells. 

The  follow'ing  changes  may  take  place  in  these  granulations— (a) 
fatty  degeneration  and  csuseation  ; {h)  calcification  ; (c)  they  may  soften 
and  form  pus  (tubercular  absceas). 

Should  the  disejise  assume  an  acute  form,  there  are  no  tubercle 
follicles  to  be  seen,  but  a — 

II.  Destructive  inflammation  attended  by  caseation.  In  this 
condition  there  are  no  naked  eye  characteristics.  It  is  veiy  well  seen 
in  the  lymphatic  glands,  and  in  the  lung  in  acute  phthisis.  In  the  lung 
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tlie  alveolar  walls  are  thickened,  the  small  air  channels  are  filled  wiih 
cellular  elements.  In  this  mass  of  cells,  staining  reveals  numerous 
tubercle  bacilli. 

MODE  OF  INFECTION’  AND  SPREAD  OF  TUBERCLE. 

Infection  may  occur  from  the  sjiutum  of  phthisical  patients.  On 
the  sputum  drying  the  tubercle  bacillus  may  be  blown  about,  and  since 
it  retains  its  vitality  when  dried,  and  has  the  jiGwer  of  resisting  various 
disinfecting  agents,  it  is  easy  to  understand  liow  tuberculosis  may  be 
conveyed  from  one  subject  to  another.  The  commonest  mode  of  infec- 
tion is  by  the  air  }>as.sages,  and  the  ajiices  of  the  lungs  are  specially 
liable  to  early  infection.  The  reason  why  the  apex  is  so  often  first 
affected  probably  dejiends  on  the  fact  that  respiration  is  less  active  there 
than  in  any  other  part  of  the  lung,  and  therefore  the  bacillus  cannot  be 
so  easily  expectorated.  In  children,  we  frequently  find  caseous  tuber- 
cular glands  ill  the  neck,  which  may  be  set  up  by  the  bacillus  lodging 
in  the  crypts  of  the  pharynx  and  spreading  by  the  lymphatics.  Chil- 
dren are  very  liable  to  be  affected  in  the  abdominal  organs,  the  disease 
manifesting  itself  fii-st  in  the  mesenteric  glands.  This  may  be  accounted 
for  by  the  introduction  of  the  bacillus  widi  food.  Alilk  is  the  food 
which  is  most  apt  to  be  contaminated  with  the  tubercle  bacillus,  the 
disease  being  so  very  common  among  cows. 

Incubation. — The  organism  may  remain  doniiaut  for  a long  time 
and  merely  set  up  a local  inflammation  in  a few  glands,  as  exemplified 
sometimes  in  the  enlargement  of  glands  in  the  neck,  after  which  the 
whole  bod}'  may  become  aflected  from  some  additional  cause.  This 
additional  factor  may  be  depressed  vitality  on  the  part  of  the  jiatieut, 
or  increased  nutrition  to  the  bacillus;  no  doubt  both  are  frequently 
combined. 

Heredity. — If  tuberculosis  be  hereditary,  as  is  commonly  maintained, 
it  can  hai’dly  be  said  to  be  the  result  of  bacteria.  One  would  perhaps 
be  more  correct  to  say  that  there  is  an  inherited  jjredisposition  to  the 
disease,  as  exemplified  in  an  individual  with  a congenital  weak  flat  chest, 
or  having  a tendency  to  bronchitis,  thus  rendering  such  a patient  more 
liable  to  attacks  of  tubercle.  But  there  is  a possibility  of  direct  infec- 
tion from  the  mother  through  the  placenta.  There  is  sufficient  evidence 
to  prove  that  aits  am  affect  their  offspring  through  the  placenbu  It 
has  even  been  said  that  direct  impregnation  of  the  ovum  may  take 
place,  but  this  is  doubtful.  The  tubercle  bacillus  has,  however,  been 
found  in  the  testicle  and  vesieuhe  seminales  when  tuberculosis  was 
entirely  absent  from  all  other  parts.  But  the  disease  may  obviously  be 
transmitted  from  the  mother  to  the  cliild  in  various  ways, .as,  for 
example,  through  the  medium  of  tlie  milk. 

Biseases  which  predispose  to  tuberculosis. — Diabetes  and  anajmia 
favour  the  occurrence  of  the  disease.  Persons  aflected  with  acquired 
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syijlulis  ai-e  very  liable  to  tuberculosis.  (Jii  the  other  hand,  a veuous 
condition  of  the  blood  is  very  unfavourable  to  the  development  and 
spread  of  tubercle  bacillus. 

LUPUS 

Is  simply  a loadized  tuberculosis.  It  affects  the  skin  of  the  face 
chiefly  about  the  nose  and  angle  of  the  mouth.  The  morbid  anatomy 
consists  in  an  infiltration  of  the  corneuni,  which  extends  into  tlie  sub- 
jacent tissue.  The  granulation  tissue  is  nuicli  more  vascular  than  in 
other  forms  of  tuberculosis,  and  it  tends  to  early  desquamation.  In 
chronic  cases  giant  cells  are  formed,  which  have  small  m;isses  of  grajiu- 
latiou  tissue  iu  relation  to  them,  closely  resembling  tubercle  foUicles. 
Tlie  tubercle  bacillus  has  been  found  in  this  tissue,  and  after  cultivation 
and  isolation  has  produced  tuberculosis  on  inoculation  (Koch  and 
Cornil). 

The  condition  leads  to  a nodular  thickening  of  the  skin.  Tliis 
spreads  with  a variable  amount  of  inflammation,  and  there  ensues  either 
a simple  atrophy  of  the  tliickened  tissue,  or  ulceration.  The  destruction 
of  the  skin  :ind  subcutoneous  tissue  may  be  very  extensive,  patients 
commonly  losing  a large  jjart  of  their  nose  or  moutli. 

Some  forms  of  lui)us  are,  however,  not  tubercular  ; they  may  be 
scrophulous  or  syphilitic.  Of  coui-se  such  cases  have  not  the  typical 
granulation  tissue  of  tuberculosis. 

LEPROSY  (elephantiasis  ora:corum). 

Leprosy,  whicli  was  so  very  common  throughout  all  Europe  in  the 
middle  ages,  is  now  almost  restricted  to  Sweeden,  Norway,  and  some 
parts  of  Russia.  It  still  exists  in  the  east — India,  Syria,  and  Egypt. 
According  to  its  jiathology  the  disease  is  divided  into  two  forms,  viz., — 
(1)  tubercular  or  cutaneous,  (2)  nervous  or  anajsthetic. 

I.  The  Tubercular  form  is  characterised  by  the  formation  of  nodes 
or  diffuse  infiltrations  into  the  tissues.  These,  when  cutaneous,  are 
usually  seated  on  the  surfaces  exposed  to  the  air — the  face,  hands,  and 
feet.  The  skin  becomes  greatly  thickened  and  thrown  into  irregular 
folds,  so  that  the  features  of  a subject  may  be  entirely  obliterated.  The 
nodes  may  reach  the  size  of  a walnut,  and  their  basis  is  made  up  of 
cellular  granulation  tissue  lying  beneath  the  epidermis.  This  tissue 
contains  a number  of  large  cells,  which  may  be  as  large  iis  the  giant 
cells  of  tubercle,  but  do  not  contain  so  many  nuclei,  usually  not  more 
than  two  (“lepra  cells”).  When  the  nodes  break  down,  leprous  ulcem 
are  foi  nied.  The  nodes  of  the  mucous  membrane  are  more  apt  to  ulcerate 
than  those  of  the  skin  ; common  situations  being  the  inside  of  the  nose, 
and  iu  the  conjunctiva,  mouth,  and  larynx. 


A J--VV< 


VKCETAHl.H  PARASITES. 


ri 


II.  AnsBsthelic  form. — In  this  form  the  leprous  growllis  occur  in  the 
nerve  sheatlis,  leading  to  distraction  of  the  nerve  functions.  Tliere  is 
therefore  local  amyoti’ophy  ami  aiuesthesia. 

Tlie  two  forms  above  mentioned  are  always  more  or  less  a,ssociated 
with  one  another  in  the  saine  ])atient ; but  sometimes  the  one  and 
sometimes  the  other  is  more  marked.  Leprosy  may  involve  almost  any 
structure  of  the  body.  It  is  practically  an  incurable  disease.  Hansen 
and  Neis.ser  have  discovered  that  lej)rosy  depends  on  the  i>iesence  of  a 
specific  bacillus  Tlie  bacillus  is  found  in  all  leprous 

foci,  genei-ally  enclosed  in  the  larger  cells.  That  the  diseiise  is  hereditary 
has  not  yet  been  ])roved.  It  is  however  contagious,  for  on  being  intro- 
duced into  the  Sandwich  Islands  about  thirty  yearn  ago,  it  became 
extremely  virulent  there. 

GLANDERS  and  FARCY. 

These  are  forms  of  a contagious  disease  prevalent  among  horses 
and  which  is  communicable  to  man  by  direct  transmission. 

Glanders  consists  in  an  inflammation  of  the  mucous  membrane  of 
the  nose,  like  a purulent  catarrh.  This  is  accompanied  by  the  formation 
of  oval  or  rounded  elevated  patches,  which  break  down  superficially  and 
produce  shallow  ulcers.  But  the  ulceration  may  extend  deeply  and 
destroy  the  bone.  From  these  idcers  there  is  a good  deal  of  ichorous 
discharge.  The  disease  spreads  to  the  lymphatics  in  the  neck,  the  glands 
becoming  inflamed  and  undergoing  caseous  degeneration.  At  a later 
.stage  ill  defined  nodular  ma-sses  api)ear  in  the  lungs. 

In  farcy  the  superficial  lymjdiatics  and  skin  are  affected,  and  it  is  of 
a more  chronic  nature  than  glanders,  into  which  it  sometimes  passes. 
It  usually  affects  the  hands  or  the  arms.  It  produces  cutaneous  or 
subcutaneous  nodules,  sets  up  inflammatory  thickening  of  the  lym- 
phatics, and  frequently  causes  the  formation  of  abscesses  in  the  glands 
or  their  vessels. 

In  man  the  disease  is  nearly  always  acute.  It  does  not  necessarily 
attack  the  nasal  mucous  membrane,  for  frequently  there  occura  a 
pustular  eruption  on  the  face,  which  is  followed  by  a speedy  ulceration. 
The  eruption  may  be  all  over  the  body.  The  lungs  are  the  chief  internal 
organs  affected,  where  a number  of  acute  abscesses  are  formed.  In  man 
this  disease  luus  a great  resemblance  to  pyaemia.  The  bacillus  of  this 
disease  has  been  cultivated  and  inoculated  into  rabbits,  guinea-j)igs, 
and  hoi’ses,  with  the  result  of  reproducing  the  condition. 

SYPHILIS. 

This  diseiise  may  be  considered  a jierfect  type  of  an  infective  dis- 
ease, produced  by  a virus  introduced  from  without ; and  although  the 
special  organism  luus  not  yet  been  discovered,  syphilis  is  included 
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amona;  tlie  “ infective  grainilomata,”  as  it  lias  all  the  characteviatics  of 
this  group.  After  inoculation,  there  are  definite  load  changes  of  an 
inflammatory  nature.  Tlien  there  is  a subsequent  infection  of  the 
system,  locally,  fii-st  of  all,  by  the  lymphatics,  and,  later,  generally  both 
by  the  lymphatics  and  blood-ve.ssela.  At  a later  stage  there  is  a 
formation  of  slowly  growing  gi’anulation  which  is  characteristic  of  this 
disease. 

Tlie  original  spot  of  inoculation  shows  the  “iirimary  chancre,” 
which  is  an  ulcerating  node  ilistinguished  for  its  hardness.  AVhen 
examined  under  the  microscope  the  corium  shows  changes  of  an  inflam- 
matory nature.  I'here  is  a large  numbei-  of  round  cells,  some  epithe- 
lioid cells,  and  generally  a few  giant  cells.  'I’he  structure  has  not  the 
definite  form  of  the  tubercle,  and  it  is  much  more  vascular.  The 
hardne.ss  depends  on  the  thickening  of  the  connective  tissue  fibre.s,  as 
w’ell  as  on  new  formation  of  tis.sue.  The  development  does  not  advance 
beyond  this  conditicm  ; the  greater  part  of  the  affected  ti.ssue  breaks 
down  and  ulcerates,  or  is  re-absorbed.  Some  part  of  the  cells  may  go  to 
to  form  a cicatrix. 

Syjdiilis  may  be  either  congenital  or  acquired,  and  although  the 
])henoniena  are  somewhat  similar  in  both  conditions,  yet  they  are  fully 
better  marked  in  the  inherited  form.  In  congenitiil  syphilis  the  changes 
are  not  only  more  intense,  Imt  occur  with  gi’eater  i-apidity  than  tho.se  in 
the  acquired  variety. 

Symptoms  of  congenital  syphilis.— From  one  to  two  months 
after  the  birth  of  the  child  there  may  be  no  signs  of  disease.  But  soon 
a .slight  roseolar  eruption  makes  its  aj)peiirance  ; this  is  soon  fol- 
lowed by  a more  severe  eruption,  which  has  the  the  charactei-s  of 
“rupia.”  At  a later  period  more  characteristic  symptoms  occur.  The 
infant  snuffles  in  breathing,  owing  to  pei-sistent  inflammation  of  the 
nasal  mucous  membrane.  The  angles  of  the  mouth  become  inflamed, 
wdiich  leads  to  the  formation  of  radiating  scam,  and  mucous  patches  ai-e 
found  inside  the  mouth.  The  tenqiorary  set  of  teeth,  being  advanced 
in  calcification,  are  not  affected  in  shape,  but  the  ijermanent  teeth 
become  peg-shaped,  and  exhibit  a central  notch.  This  is  best  seen  in 
the  iqqier  median  incisoi-s.  Between  the  ages  of  fifteen  and  eighteen 

the  head  as.sumes  a peculiar  shape,  and  about  the  same  period  inter- 
stitial keratitis  (inflammation  of  the  cornea)  makes  its  appearance. 
Deafness,  resulting  from  chronic  inflammation  in  the  earn,  is  also  a 
common  symptom. 

Of  the  internal  organs,  the  effects  of  this  disease  are  most  marked 
in  the  liver.  The  organ  is  greatly  enlarged,  and  shows  a diffuse  fibrous 
change  throughout  its  .substance.  The  normal  liver  cells  atrophy  and 
undergo  degenerative  j)rocesse.s.  Similar  changes  take  place  in  almost 
every  other  organ,  especially  the  heart  and  limg. 
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Syphilitic  inflltrations  load  to  the  thickening  and  contraction  of 
mucous  membranes,  so  that  the  lumen  of  mucous  pjissages  becomes 
lessened.  Thus,  the  larynx  or  intestines  may  be  narrowed,  and 
ulceration  frequently  sets  in. 

Syphilitic  gummata  consist  of  nodular  masses  of  gi-auulation 
tissue.  They  are  hard  and  fii-rn,  and  at  fii-st  not  well  defined.  They 
have  an  outer  fibrous  zone,  which  passes  indefinitely  into  the  sun-ounding 
tissue.  The  centre  is  yellow,  and  if  the  gumma  has  lasted  for  some 
time,  caseating  degeneration  may  set  in.  Microscopically  the  mass  is 
seen  to  be  made  up  of  fibro-nucleated  tissue.  If  the  gumma  is  not 
recently  formed,  the  central  portions  consist  of  a granular  or  homo- 
geneous material.  The  outer  portions  show  more  perfectly  formed 
fibrous  tissue,  and  are  vascular.  The  process  appears  to  begin  in  a 
gi-owth  of  tissue  in  and  aroimd  the  smaller  arteries.  The  necrosis  of  the 
mass  is  therefore  due  to  total  arterial  obstruction. 

Gummatii  may  occur  in  any  of  the  internal  organs.  They 
are  very  common  in  the  liver,  brain,  and  bones.  In  the  liver  of  an 
adult  a gumma  is  usually  found  on  the  surface  of  the  organ,  enveloped 
in  a fibrous  capsule.  The  central  portion  of  a gummatous  mass  may 
become  absorbed,  leaving  only  a hard  fibrous  scar  to  mark  its  position. 

Syphilitic  endarteritis. — This  change  consists  in  a great  thicken- 
ing of  the  inner  coat  of  a vessel  by  the  formation  of  gi-anulation  tissue, 
which  grows  from  the  endothelium  and  connective  tissue  of  the  part 
itself.  As  a result,  the  lumen  of  the  vessel  becomes  narrowed,  and 
thrombosis  usually  sets  in.  The  peculiarity  of  this  change  is,  that  it 
occurs  quite  apart  from  any  external  irritation,  and  therefore  must 
depend  on  the  direct  action  of  the  syphilitic  virus  upon  the  inner  coat 
of  the  vessel.  The  outer  coat  of  the  vessel  is  usually  affected  also, 
nodular  thickening  being  found  around  it.  Syphilis  has  a peculiar 
tendency  to  produce  degenerative  changes  in  large  vessels  also,  and  thus 
aid  in  the  occmrence  of  atheroma.  It  is  one  of  the  chief  factora 
in  the  production  of  aneurism  of  the  aoi-ta. 

Syphilis  is  one  of  the  diseases  which  leads,  without  the  occurrence 
of  suppuration  or  chronic  discharge,  to  waxy  degeneration.  The  kidney 
is  the  organ  most  frequently  affected  with  waxy  disease  in  syphilis. 

The  heredity  of  syphilis. — Infection  more  frequently  takes  place 
from  the  father  than  from  the  mother.  The  mother  is  generally  infected 
also,  but  it  is  usually  limited  to  her  reproductive  organs.  Direct  con- 
tagion from  the  mother  frequently  takes  place,  as  the  maternal  part  of 
the  placenta  is  commonly  the  seat  of  syphilitic  changes.  There  is  great 
probability  that  the  foetus  may  be  inoculated  in  utero.  The  time  when 
the  eruption  makes  its  appearance  in  a syphilitic  child  would  lead  one 
to  conclude  that  inoculation  had  taken  place  at,  or  shortly  before, 
birth. 
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ACTINOMYCES  or  RAY-FUNGUS. 

Tlie  botanical  po.sition  of  this  parasitic  plant  is  still  a matter  of 
uncertainty.  When  cultivated  it  grows  in  round  masses  which  vary  in 
size.  Microscopically  these  masses  appear  to  be  comjjosed  of  a number 
of  radiating  threads  with  swollen,  club-shaped  ends,  foi-ming  a rosette 
This  variety  of  fungus  produces  the  disease  called  Actmomycosit  in 
cattle,  and  to  a less  extent  in  man. 

ACTINOMYCOSIS. 

In  cattle  this  disease  usually  begins  in  the  mouth  in  the  form  of 
tumoura  of  the  jaw.  It  may  lead  to  the  formation  of  abscesses  in  the  jaw, 
and  then  spread  to  the  neighbouring  lymphatic  glands.  At  a later  stage 
the  tongue  and  mucous  membrane  of  the  mouth  become  affected,  hard 
nodular  masses  being  formed  ; producing  the  so-called  “ woody  tongue.” 
It  may  spread  to  the  pharynx  and  larynx,  and  nodular  masses  have 
even  been  found  in  the  lungs.  Tliese  masses  tend  to  soften  and  undergo 
suppuration.  “ When  not  softened  they  show  the  structure  of  a typical 
tubercle  with  giant  cells,  epithelioid  cells,  leucocytes,  and  fibroid  tissue, 
the  actinomyces  fungus  acting  as  the  centre  of  irritation.  The  disease 
is  commonest  in  horned  cattle,  but  may  affect  swine  and  horses.  The 
carnivora  appear  to  be  exempt  ” (Payne). 

In  man  the  disease  is  very  rare,  not  more  than  40  or  50  cases  being 
known  altogether,  and  of  these,  few  have  happened  in  this  country. 
The  neighbourhood  of  the  jaws  and  neck  are  the  commonest  parts 
affected,  where  chronic  deep  seated  abscesses  are  formed.  Sometimes 
it  stalls  with  disease  of  the  veilebi-se,  forming  a retro-phaiyngeal 
abscess.  Less  frequently  it  begins  in  the  lung  or  liver.  According  to 
Israel,  when  the  disease  appears  in  the  jaw,  the  fungus  enters  by  the 
mouth  ; when  it  occui’s  in  the  lung,  the  fungus  enters  by  the  respiratoiy 
tract ; and  from  the  inte.stiual  tract  the  organism  may  find  its  way 
to  the  liver.  All  the  cases  so  far  obseiwed  in  this  country  have  been 
abscesses  of  the  liver,  and  proof  of  the  condition  can  only  be  established 
by  the  discovery  of  the  actinomycea 

Nodular  tumour-like  growths  characterize  the  disease  in  cattle, 
while  in  man  there  is  always  a tendency  to  breaking  down  and  sup- 
puration. 

HYPHOMYCET/E  or  MOULD  FUNGI. 

The  Hyphomycetes  are  the  well  known  fungi  which  form  the  floc- 
culent  covering  or  pellicle  seen  on  decaying  organic  matter,  and  receives 
the  familiar  names  of  mildew,  mould,  etc.  The  mould  fungi  are 
characterized  by  the  fonnation  of  a mycelium.  Each  mycelium  consists 
of  a number  of  filaments  called  hyphae.  These  hyphse  are  generally 
hollow,  and  divided  by  septa.  The  organs  of  fructification  consist  in 
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mod  ideations  of  a number  of  hyphne  into  spherical,  ovoid,  or  cylindrical 
cells,  often  strung  together  into  a kind  of  chaplet.  These  cells  are 
called  spores  ov  gonidia. 

The  commonest  and  most  important  of  tliese  organisms  are 
AspergiUu8  fumigatus  and  Miicor  mucedo.  If  the  spores  of  these  fungi 
be  injected  into  the  blood  of  iin  iuiimal  in  lai’ge  numbere,  they  produce 
toxic  symptoms. 

FAVUS. 

Favus,  or  tinea  favosa,  is  a disease  commonly  affecting  the  scalp. 
The  condition  is  produced  by  the  fungus  Achorion  Schcenleinii.  This 
organism  drat  attacks  the  hair  and  hair  follicle,  after  which  it  spreads 
on  the  surface  of  the  skin.  It  leads  to  the  formation  of  light  yellow, 
dry,  cupped  ci’usts,  which  have  a peculiar  mousey  odour.  The  crusts 
consist  of  altered  epidei-miQ  cells,  in  which  there  is  a mycelium  and 
spores. 

PITYRIASIS  VERSICOLOR. 

This  is  a skin  disease  which  most  frequently  attacks  the  back  and 
chest.  It  is  most  frequently  met  with  in  those  suffering  from  wasting 
diseases,  especially  if  they  wear  flannels  next  the  skin,  and  seldom  wash. 
If  the  yeUowish-brown  flakes  be  scraped  off  the  skin  and  examined 
microscopically,  curved  mycelia  aa-e  observed,  along  with  small,  round 
or  oval  bodies  which  arrange  themselves  in  groups.  These  latter  are 
the  spores  of  an  organism  which  has  been  named  Mict'osporon  furfur. 

RINGWORM. 

This  condition  includes  tinea  circinnata  or  ringworm  of  the  body  ; 
tinea  tonsurans  or  ringworm  of  the  scalp  ; and  tinea  sycosis  or  ringworm 
of  the  beard  and  other  hairy  portions  of  the  face.  All  these  forms  of 
this  disease  are  produced  by  one  fungus — Trichophyton  tonsurans.  This 
parasite  consists  of  long  slender  jointed  filaments  (mycelium)  which  are 
usually  more  abundant  and  more  finely  branched  than  in  favus.  The 
sjwres  are  small,  round,  and  highly  refractive,  and  usually  very  abun- 
dant. These  spores  infiltrate  the  haii’  bulb,  while  the  mycelia  spread 
up  the  shaft  of  the  hair. 

BLASTOMYCET/E  or  YEAST  FUNGI. 

Yeast  fungi  have  a very  important  physiological  function  in  causing 
fermentation  of  sugar — splitting  it  up  into  alcohol  and  carbonic  acid. 
They  form  the  yeasty  scum  which  appears  on  the  surface  of  alchoholic 
liquors.  Unlike  the  moulds,  the  yeasts  have  no  mycelia.  They  are 
composed  of  cells,  rounded  or  ovoid  in  shape,  and  grow  partly  by  a 
process  of  budding  from  the  old  cells,  and  pai’tly  by  the  formation  of 
spores.  Their  relation  to  disease  is  not  veiy  important. 
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THRUSH. 

Thrush,  or  Aphthoe,  affects  children  wlio  are  fed  from  dirty  bottles. 
It  consists  in  the  formation  of  white  patches  on  the  mucous  membrane 
of  the  mouth.  Sometimes  the  alimentary  canal  is  similarly  affected. 
The  fungus  present  on  these  white  patches  is  Saccharomyces  Albicans, 
formerly  called  oidium  albicans. 


II.  ANIMAL  PARASITES. 

I.  TREMATODA  or  FLUKES. 

These  are  soft  worms,  usually  flattened  or  tongue-shaped.  They 
possess  pores  or  suctorial  openings,  by  means  of  which  they  adhere  to 
surfaces.  The  intestinal  canal  is  not  pervious,  there  being  only  an  oral 
orifice.  They  spend  their  life  pai-tly  in  an  “ intennediate  host,”  and 
pai'tly  in  a “ final  host.” 

DISTOMA  HEPATICUM. 

The  “liver  fluke”  is  about  one  inch  long  by  half-an-inch  wide.  It  is 
leaf-shaped,  the  broad  end  projecting  like  a beak  to  form  a kind  of  head. 
The  head-end  beare  a small  suctorial  disc,  in  the  centre  of  which  is  the 
oral  orifice.  At  a little  distance  behind  this  on  the  ventral  aspect  is 
another  suctorial  disc,  and  between  these  discs  is  a small  opening — the 
genibil  orifice.  The  discs  are  organs  of  locomotion  and  adhesion.  The 
intestinal  canal  bifurcates.  These  creatures  are  lienuaphrodite.  The 
uterus  lies  behind  the  posterior  disc,  and  consists  of  a convoluted  tube. 
Towards  the  hinder  part  of  the  body  lie  the  ovaries,  and  between  them 
are  the  bifurcated  testes.  The  body  of  this  parasite  is  covered  by  a 
thin  chitinous  cuticle. 

The  adult  animal  infests  the  biliary  ducts,  tmd  more  I'arely  the 
intestine  and  vena  cava.  This  parasite  produces  the  “ rot  ” in  sheep, 
and  although  it  is  common  among  ruminants,  it  is  rarely  found  in  man. 

Cycle  of  development.  From  the  egg  there  esaipes  a small  ciliated 
free-swimming  embryo.  This  embryo  fluke  penetrates  the  body  of  the 
intermediate  host,  which  is  the  fresh  water  snail  (Lemuoius),  and 
becomes  encysted.  By  internal  gemmation,  this  encysted  creature  gives 
ri.se  to  a large  number  of  intermediate  forms  called  rcdiiv.  These  redise 
leave  the  sporocyst  and  find  their  way  to  the  liver  of  the  snail.  Within 
each  of  them  is  formed  a tailed  lai-va  or  cercaria,  which  leaves  the  redia 
as  it  becomes  mature  and  passes  out  of  the  body  of  the  snail.  This 
tadpole-like  creature  swims  about  until  it  is  ultimately  tiikeu  up  by  its 
final  host,  and  passes  to  its  habitat  by  boring  through  the  wall  of  the 
alimentary  canal. 
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DISTOMA  LANCEOLATUM, 

As  its  name  implies,  is  lancet  shaped,  and  in  structure  is  very  similar 
to  the  above  species,  but  much  smaller.  Its  head  does  not  project,  and 
the  integument  is  naked.  It  infe.sts  the  biliary  ducts  of  sheep  and  cattle, 
but  rarely  affects  man.  The  life-history  of  it  is  unknown. 

1)1  STOil  A 11  vEM  ATOm  U il . 

In  this  fluke  the  sexes  are  distinct.  The  male  is  about  half-an-inch 
long,  hiis  a flattened  body,  and  towaids  the  posterior  part  is  grooved  on 
the  venti-al  surface  to  form  a longitudinal  canal  for  the  female.  The 
fennde  is  four-fifths-of-an-inch  long,  but  much  narrower  than  the  male, 
and  almost  cylindriciil  in  form.  Both  sexes  have  two  ventral  suckers, 
and  the  reprotluctive  orifices  are  placed  behind  the  jwsterior  of  these. 
The  mature  wonn  is  a blood  parasite,  only  found  in  the  blood  of  the 
j>oi-bd,  Inemorrhoidal,  mesenteric,  and  vesical  veins.  The  ova  pass 
through  the  walls  of  the  bladder  and  colon,  and  in  doing  so  set  uj5 
inflammation  and  cause  luemorrhage,  so  that  hiematuria  is  almost  a 
constant  symptom  of  their  presence.  They  chiefly  affect  man  and  the 
monkey,  and  are  extremely  common  in  Egypt,  Abyssinia,  the  Cape,  and 
Matal.  In  this  country  they  are  never  seen  except  in  patients  who  have 
brought  them  from  Africa. 

IL— CESTODA  OR  TAPEWORMS. 

This  group  of  parasites  possesses  the  remai  kable  property  of  existing 
in  two  distinct  forms,  viz., — as  a colony  of  slightly  different  individuals, 
the  so-called  “ tapeworm,”  and  as  a cystic  parasite.  The  adult  cestoid 
consists  of  a head  with  a number  of  segments  or  “ proglottides.”  The  head 
has  suckei’s  or  booklets,  by  means  of  which  it  can  cling  to  the  intestinal 
wall  of  its  host.  Each  segment  is  sexually  complete,  and  has  both  male 
and  female  reproductive  organs.  The  head  with  its  long  chain  of 
segments  is  termed  a “strobilus.”  The  segments  multiply  by  gemmation 
from  the  head  ; the  segments  furthest  away  from  the  head  end  are 
therefore  the  more  mature.  These  tapeworms  have  neither  a mouth 
nor  alimentary  canal,  but  they  possess  a water  vascular  system. 

T.®NIA  MEDIOCANELLATA. 

SYNONYMS — T.  8AGINATA,  T.  INERMIS. 

This  is  the  commonest  form  of  tapewonn  seen  in  this  country.  It 
may  reach  the  length  of  four  yards,  and  have  three  or  four  thousand 
segments.  The  cystic  form  {cysticercxis  bovis)  is  seen  in  beef  as  small 
yellowish  spots.  The  head  is  about  one-eighth  of  an  inch  in  diameter, 
is  square,  and  flattened  anteriorly.  There  are  no  booklets  or  rostellum 
present,  but  at  each  corner  of  the  head  is  a muscular  sucker.  From  each 
of  these  suckers  there  runs  a water  vascular  canal.  There  is  a rounded 
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Opening  in  the  centre  of  the  head  surrounded  b^cauaH,  into  which  the 
four  canals  from  the  suckem  open.  From  the  central  canal  two  longi- 
tudinal branche.s  continue,  one  down  each  side  of  the  various  segments. 
The  segments  are  longer  than  they  are  broad.  The  genital  pore  opens 
at  tlie  side  of  each  segment,  about  the  middle,  and  these  pores  are  situ- 
ated on  alternate  sides  of  the  different  segments.  Tlie  uterus  is  relatively 
large,  and  branches  dichotomously.  In  the  anterior  part  of  each  seg- 
ment is  a convoluted  tube  ; this  is  the  testis,  from  which  leads  a duct 
ending  in  a penis.  The  small  penis  may  sometimes  be  seen  protruding 
through  the  genital  pore. 

T^NIA  SOLIUM. 

This  tape-worm  is  derived  from  pork,  where  the  cystic  form 
{cysticercus  eellulosve)  is  foimd.  It  occurs  most  frequently  in  Germany. 
It  is  a much  narrower  worm  than  the  T.  mediocanellata,  and  does  not 
reach  such  a length.  The  head,  which  is  not  larger  than  the  head  of  a 
small  pin,  has  a well  marked  rostellum  suppoi-ting  a double  row  of 
booklets — those  of  the  lower  row  being  the  lai’ger.  The  head  is  also 
furnished  with  four  well-marked  suckeis.  The  segments  are  very  much 
the  Siime  jrs  in  the  former  described  pai-asite,  but  they  are  rather  more 
slender.  The  uterus  has  seven  to  ten  later;d  branches,  sejjarated  by 
intervals  ; each  bi’auch  breaks  up  into  a series  of  dentritic  ramifica- 
tions. 

BOTHKIOCEPHALUS  LATUS 

Is  the  largest  of  all  species  of  ta3nia,  being  fully  larger  than  T.  medio- 
canellata, and  sometimes  an  inch  in  breadth.  It  chiefly  occui-s  in 
Switzerland  and  in  the  north-west  of  Europe.  Like  the  other  two 
tapeworms  above  de.scribed,  it  lives  in  the  small  inte.stine  of  man. 
The  body  is  thin  and  flattened  like  a ribbon.  The  joints  near  the  head 
are  very  short  and  wide,  looking  like  mere  rings.  From  before  back- 
wards the  worm  becomes  more  and  more  slender,  and  at  length  appears 
like  a mere  thread.  The  .segments  near  the  tail-end  are  very  narrow 
compared  with  those  near  the  head,  but  are  longer.  The  head  is  a 
simple  structure,  destitute  of  suckers,  booklets,  and  rostellum.  It  is 
about  t\5  of  an  inch  long  by  broad.  It  is  club-shaped,  and  has  a 
suctorial  groove  running  down  each  lateral  margin.  About  the  middle 
of  the  ventral  ;isi‘>ect  in  each  segment  is  a small  pigmented  spot.  In 
the  centre  of  this  spot  is  the  genital  pore.  The  pigment  is  due  to  the 
presence  of  dark  coloured  ova.  The  uterus  lies  in  the  centre  of  each 
segment,  and  consists  of  a rosette-sha])ed  tube.  The  water  vascular 
system  is  similar  to  that  of  other  membeis  of  the  group.  Certain  forms 
of  fish  are  supposed  to  be  the  intermediate  hosts  of  this  pai-asite. 

CrCLE  OF  DEVELOPMENT  OF  THESE  FORMS. 

During  the  act  of  dehecation,  se-xually  matured  segments  or  pro- 
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glotticles  are  voided  from  the  intestine.  As  these  proglottides  undergo 
disintegration,  the  ova  are  set  free,  and  are  carried  into  water,  or  some 
other  medium,  from  whicli  they  are  taken  up  by  tlieir  intermediate 
host.  The  gastric  juice  of  the  intermediate  host  dissolves  the  ovum  or 
shell,  and  the  embryo  (proscolex),  by  means  of  three  paii-s  of  booklets, 
bores  its  way  through  the  wall  of  the  stomach  or  intestine,  and  reaches 
the  tis,sue  of  its  first  host.  When  it  settles  in  an  organ  the  booklets 
disappear  and  the  jjroscolex  undergoes  metamoridioses,  and  at  the  end 
of  two  or  three  months  is  transformed  into  a vesicle  filled  with  serum. 
From  the  inner  surface  of  the  wall  of  this  vesicle  there  arises  a new 
head  or  scnlea:.  The  scolex  soon  develops  booklets,  sucking-discs  (if 
present  in  the  tapeworm  form),  and  a water  vascular  system.  Duiing 
all  this  time  the  presence  of  this  parasite,  in  the  tissues  of  its  host,  is 
setting  up  local  inflammatory  changes,  so  that  the  creature  becomes 
enclosed  in  a capsule  of  fibrous  tissue.  If  now  the  intermediate  host  be 
u.sed  by  man  for  foo<l  the  cyst  wall  becomes  dissolved  by  the  gastric 
juice,  the  head  attaches  itself  to  the  wall  of  the  intestine,  proglottides 
are  developed  behind  it,  and  the  full  adult  tapeworm  is  reached. 

TJIXIA  ECHINOCOCCUS  (hydatid  cyst). 

Tliis  parasite  only  occurs  in  man  in  the  cystic  form.  The  mature 
tapeworm  infests  the  intestines  of  the  dog  and  wolf.  It  is  a woi-m 
about  a quarter-of-an-inch  long,  and  consists  of  four  segments  only. 
The  first  segment,  or  head,  resembles  that  of  T.  Solium,  but  is  smaller. 
It  has  a rostellum,  which  is  surrounded  by  a double  row  of  booklets, 
some  thirty  or  forty  in  number,  also  four  suckem.  The  terminal  seg- 
ment, which  is  one-half  of  the  whole  length  of  the  tapeworm,  is  the 
only  one  that  comes  to  sexual  maturity.  It  has  a lateral  genital  pore 
placed  a little  behind  its  centre.  The  ovaries  are  complicated,  and  con- 
tain numerous  ova.  It  has  also  a well  developed  water  vascular  system. 

The  cystic  or  immature  form  of  this  jiarasite  occure  most  frequently 
in  the  liver  and  peritoneum,  to  a less  extent  in  the  lungs,  spleen,  heart, 
kidneys,  muscles,  &c.  The  size  of  these  cysts  varies  greatly.  They  may 
be  merely  the  size  of  a pin’s  head,  or  they  may  grow  even  larger  than 
the  organ  in  which  they  are  developed.  The  cysts  may  be  single,  or 
three  or  four  may  occur  in  one  organ.  Each  cyst  is  always  enclosed  in 
a capsule  of  fibrous  tissue,  the  so-called  pseudo-cyst,  which  is  produced 
by  a local  inflammatory  change.  The  cyst  wall  proper  is  composed  of 
two  layers — (a)  the  ectocyst,  or  outer  layer;  (b)  the  endocyst,  or  inner 
layer.  The  ectocy.st  is  a white,  opaque,  highly  elastic  cuticle,  and 
when  tom  tends  to  curl  inwards.  Microscopically  it  is  seen  to  be  com- 
posed of  a number  of  lamiuie,  each  lamina  presenting  a peculiar  trans- 
veree  striation.  The  endocyst  consists  of  granular  matter,  cells,  muscle 
fibres,  and  a vascular  system.  The  endocyst  is  called  the  “ proligerous 
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layer,”  for  when  the  cyst  reaches  the  size  of  a walnut  this  layer  begins 
to  develop  a series  of  small  vesicles  (brood-cai)sules).  “ The  wall  of 
these  is  likewise  twofold  ; but  the  cuticular  layer  is  within  and  the  pro- 
ligerous  layer  without.  On  these  brood-capsules  develop  numbei-s  of 
heads  or  scolices  ” (Ziegler). 

Each  scolex  or  echinococcus  head  is  - tc?i  of  sui  inch  long.  It 

has  a body  and  an  anterior  i)art  called  the  head.  The  head  (which  is 
identical  with  the  head  of  the  little  tapeworm  in  the  dog)  ha.sa  rostellum 
with  booklets  and  suckei-s.  The  body  contains  .some  highly  refractive 
particles,  and  luus  a pedicle. 

These  hydatid  cysts  contain  a watery  fluid  which  gives  the 
reaction  of  sodium  cldoride,  but  it  contains  no  albumen.  Floating  in 
the  fluid  are  usually  a number  of  scolices. 

Hydatid  cysts  most  frequently  occur  in  Iceland,  Gennany,  and 
Australia  ; in  this  cf)unti'y  they  are  more  rarely  met  with. 

III.— NEMATODA  or  THREADWOEMS. 

The  nematoids  are  all  slender,  cylindrical,  elongated  worms,  without 
segments  or  ajipendages.  They  are  covered  with  a thick  elastic  cuticle. 
The  mouth  is  placed  at  the  anterior  extremity,  and  the  inte.stine  is 
straight  and  extends  from  end  to  end  of  the  body  cavity.  The  genital 
orgjins  and  their  orifices  are  on  the  ventral  asi)ect.  They  are  bisexual, 
and  the  females  are  usually  the  largei'.  Develo])ment  is  usually  direct, 
any  raetamorphic  changes  being  very  slight. 

TRICHINA  SPIRALIS. 

As  in  the  case  of  the  cestoids  this  worm  occurs  in  two  forms. 

(1)  The  adult  form  is  found  in  the  intestine  of  man  an<l  some 
animals.  It  is  a small,  slender  worm  ; the  male  is  about  of  an  inch 
long,  while  the  female  is  The  body  is  rather  thicker  behind  than  in 
front,  and  it  is  slightly  bent  u[)on  itself.  The  head  is  pointed,  unarmed, 
with  a central  mouth  leading  directly  into  an  alimentary  tract,  which 
teiminates  (in  the  case  of  the  male)  with  the  seminal  duct,  in  a cloaca 
Tlie  male  has  a bilobed  tail,  the  cloaca  opening  between  the  lobes.  The 
penis  consists  of  a V shaped  spicule.  The  feimde  is  rather  stouter  than 
the  male,  and  rounded  j)osteriorly.  The  genital  organs  consist  of  a 
simi)le  ovary,  uterus,  and  vagina.  In  the  case  of  the  female  the  cloaca 
o]iens  about  the  anterior  third  of  the  body.  “The  mode  of  reproduction 
is  ovo-viviparous,  the  eggs  being  hatched  within  the  body  of  the 
mother.” 

(2)  The  Immature  or  larval  form  is  found  in  the  voluntary  muscles 
of  the  same  animals  in  which  the  adult  worm  occurs,  but  the  pig  is 
more  frecpiently  affected  than  any  other  animal.  The  muscles  of  the 
abdominal  and  thoracic  walls,  diaphragm,  and  front  of  the  thighs  are 
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the  moat  common  aite.s  for  them.  The  immature  trichina  ia  a verv 
mimito  cieatnre,  about  of  an  incli  long.  It  ha.sa  tligestive ajiparatn.a, 
anti  imjierfectly  ilevelofied  sexual  urgan.a.  It  i.s  nan, ally  foiiml  coiled  u]), 
ami  if  it  has  peisiated  for  some  time  it.  becomes  cncapsnlcd. 

Life  history  of  Trichina.  -If  a piece  of  uumcIc  containing  larval 
trichime  reaches  till'  stomach  of  an  animal,  the  cap.snle  ^if  present)  is 
dissolved  by  the  gastric  juice,  and  the  trichina*  are  set  fi'ee.  in  about 
two  days  they  come  to  maturity  in  the  inte.stino,  when  they  proceed  to 
pair.  On  the  sixth  or  seventh  day  the  females  may  be  observed  to 
contain  pei-fectly  formed  free  embryoes  in  their  interior.  A single  worm 
may  bring  forth  1,000  to  1,300  young.  The.se  end  iryoes  jiass  out  through 
the  genital  orifice,  and  soon  begin  to  burrow  through  the  intestinal 
wall,  and  so  reach  the  peritoneum,  itericardiiim,  and  t>ther  surrounding 
tissues.  r>ut  they  usually  do  not  rest  permanently  until  they  reach 
voluntary  muscle.  Others  are  cairied  by  the  lyni]ih  and  blowl  to  remote 
orgixns.  They  j)euetrate  the  sarcolemma  of  the  muscle  fibre,  ami  reduce 
the  contents  to  mere  debris.  In  about  fourteen  tlays  they  reach  the 
full  larval  size,  and  by  a slow  process  of  clu-onic  inflammation  gradu- 
ally become  encapsuled.  At  lirst  a cyst  is  foinied  of  a chitinous  .secre- 
I tion  of  the  animal,  afterwards  a wall  of  fibrous  tissue  apitears.  It  may 
take  as  long  ;is  nine  months  to  comjdete  the  process.  The  mature  form 
lives  but  a short  time  in  the  intestine  (5  to  8 weeks),  while  the  larvm 
may  live  till  the  death  of  the  host.  C'alcai-eous  salts  usually  become 
deposited  within  the  cyst,  which  gives  it  a white,  chalky  appearance. 

While  migrating  through  the  tissues  and  invading  the  muscle.s,  the 
embryoes,  if  there  be  very  many,  set  up  a febrile  condition  which 
resembles  ty])hoid  fever.  Differential  diagnosis  may  be  made  by 
removing  a small  portion  of  muscle  from  the  patient,  and  examining  it 
Ctirefullv . The  comlition  is  known  ai^  fr/c/'?no.<o<,  and  it  sometime.s  emls 
in  death.  The  paivisites  have  been  known  to  set  up  peritonitis.  When 
they  finally  reach  the  muscles  and  become  encysted,  there  is  no  damrer 
to  the  i>atient.  ° 


FILARIA  BANCROITI  (filakia  saxgtinis  hojiinis). 


This  parasite  occm-s  chiefly  in  tropical  countries— China  India 
Egyjit,  and  Brazil,  etc.  ’ ’ 

(1)  The  adult  form  is  found  in  the  lym])hatics,  where  it  gives  ri.so 
to  ob.struction,  leailing  to  lymphangiectasi.s,  elej.hantiasis,  and  lymith 
scrotum.^  It  is  a long  slemler  filifoian  aniniid  about  three  inche.s  in 
length.  The  head  is  somewhat  club  shajietl,  and  from  it  there  runs  a 

■simple  alimentary  canal  which  has  an  ov.d  opening  near  the  tail,  the 
lemainder  of  the  body  being  occupied  by  reproilnctive  oigan.s. 

(2)  I he  embryoes  are  found  in  the  blo.i.l  ;uiil  m ine,  and  give  rise  to 
ha-maturia  ami  chyluria.  According  to  Manson  they  spread  amoim 
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individuals  by  the  agency  of  mosquitoes,  which  take  up  the  filarire  with  ! 

the  blood  they  suck.  While  in  the  body  of  the  niosijuito  the  filariaj  i 

))as.s  thiough  an  intermediate  stage  of  development.  They  are  then  | 

voided  into  water,  fi-oin  which  they  are  again  introduced  into  the  humau  • 

body.  The  young  filaiise  present  remarkable  diurnal  variations.  They  j 

are  only  found  in  the  blood  during  night ; but  if  the  j)atient  sits  up  all  i 

night  and  sleeps  throughout  the  day,  the  couvei’se  condition  holds.  j 

DOCHMIUS  DUODENALIS  j 

Is  a round  worm  about  one-third-of-an-inch  in  length.  The  mouth  j 
is  furnished  with  teeth,  whereby  it  can  plunge  into  the  tissues  of  its 
host.  On  the  ventral  lip  are  four  curved  teeth,  on  the  doi-sjd  lip  are 
two  straight  ones.  It  inhabits  the  duodenum  and  upper  part  of  the 
jejunum.  Sometimes  large  numbei’s  of  these  creatures  are  found  in  one 
subject,  when  they  cause  great  amemia  by  sucking  the  blood  from  the 
mucous  membrane.  The  disease  is  known  as  Egyptian  chlorosis,  and 
chiefly  occurs  in  Italy,  Egypt,  Brazil,  and  the  West  Indies. 

DRACUNCULUS  MEDINENSIS  (guinka  wohm). 

This  is  a very  long  slender  thread-like  worm,  being  about  six  feet 
in  length,  by  yjj  of  an  inch  in  thickness.  The  body  is  uniformly 
cylindrical.  The  anterior  end  is  rounded,  the  posterior  terminates  in  a 
curved  and  abruptly  tapering  tail.  In  the  rounded  head  is  a siniple 
central  mouth  leading  to  a narrow  inte.stine ; but  there  is  no  anus 
present.  The  uterus  occupies  nearly  the  whole  body  cavity.  The 
embryo  lives  parasitically  in  an  intermediate  host,  which  is  a small 
crustacean  found  in  drinking  water;  thence  thej'  reach  the  human 
stomach.  They  develop  to  maturity  under  the  skin,  giving  rise  to 
cutaneous  abscesses.  The  legs  and  feet  are  the  most  common  situations 
where  they  are  found.  The  male  woito  has  not  yet  been  discovered. 

This  parasite  is  most  frequently  found  in  Afficji  and  Asia.  i 

TRICHOCEPHALUS  DISPAR. 

This,  the  “ whipworm,”  though  veiy  commonly  met  with  in  Paris 
and  Germany,  is  a rare  parasite  in  this  country.  The  anterior  two- 
thirds  of  its  body  is  very  fine  and  thread-like,  and  by  means  of  this 
delicate  neck  it  anchors  itself  in  the  mucous  membrane  of  the  coecum 
and  upper  part  of  the  colon,  but  apparently  gives  rise  to  no  symptoms. 

The  male  is  about  1^  inches  long,  the  female  2 inches.  The  posterior 
pai-t  of  the  body  is  thick  and  contains  the  genital  organs,  and  the 
female  genital  orifice  is  at  the  junction  of  the  thick  and  thin  parts. 

OXYURIS  VERMICULARIS. 

This  worm  is  commonly  met  with  in  children,  and  gives  rise  to  great  , 
itching  and  uneasiness.  Their  chief  habitat  is  the  large  intestine,  but  they 
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are  frequently  fouini  in  the  roclimi.  It  is  a small  wairin  measuring  ,l  of 
an  ineh  in  length  ; the  female  being  about  double  that  length.  The 
body  of  the  female  i.s  acuminate  posteriorly  ; that  of  the  male  is  blunter, 
and  often  bears  a s|une.  They  occur  in  vast  numbers,  and  migrate  from 
the  rectum  into  surrovindiug  parts,  sometimes  entering  the  vagina.  It 
is  j)robable  that  they  are  introduced  into  the  alimentary  tract  through 
the  drinking  of  contaminated  water.  As  the  eggs  are  not  destroyed  by 
being  dried,  it  is  e<isy  to  understand  how  they  may  be  carrieil  from 
place  to  place,  and  ultimately  reach  drinking  water. 

ASGAKIS  LUMBRICOIDES. 

As  its  name  implies,  this  parasite  is  very  like  the  common  earth 
worm  in  a])pe;irance.  The  female  is  from  10  to  14  inches  long,  and  a 
of  an  inch  thick.  The  male  is  4 to  6 inches  long,  and  more  slender 
than  the  female.  The  male  has  a curved  tail,  on  which  are  two  sharp 
spines.  The  fennde  tail  is  straight  and  posse.sses  no  si)ines.  The  female 
genital  orifice  is  in  the  anterior  half  of  the  body.  The  ovaries  consist 
of  two  tortuous  tubes,  which,  when  unravelled,  measure  about  four  feet 
long ; they  contain  great  numbei-s  of  eggs.  The  mouth  is  surrounded 
by  three  muscular  lips,  bearing  very  delicate  teeth.  Their  habitat  is 
the  ileum,  but  they  frequently  migrate  into  the  stomach  and  other  })arts. 
Often  only  one  worm  e.xists,  but  many  more  may  be  found  in  one 
patient.  It  is  supposed  that  they  enter  the  human  body  through  the 
meclium  of  drinking  water  as  small  einbryoes,  but  their  life  history  is 
not  fully  known. 

Symptoms. — The  pre.sence  of  a single  worm  gives  rise  to  no  serious 
trouble.  But  when  they  are  in  large  numbei-s  they  set  up  colic,  const i- 
I)ation  or  diarrhoea,  and  vomiting.  By  obstructing  the  bile  duct  they 
may  induce  jaundice.  Nervous  iriltation  frequently  results  from  their 
presence,  and  in  children  convulsions  are  common. 


PART 


II. 


SPECIAL  PATHOLOGICAL  ANATOMY. 


DISEASES  OF  THE  BLOOD. 

Tlie  blood  is  not,  properly  speaking,  a tissue,  but  we  may  speak  of 
it  as  “a  fluid  tissue  with  unicellular  elements.”  Most  diseases  of  the 
blocxl  are  secondary  conditions,  but  there  are  certain  diseases  in  which 
we  find  morbid  changes  in  the  blood  alone. 

ANEMIA. 

We  mean  by  this  a diminution  in  the  total  amount  of  blood  in  the 
body  (=“  Oligmmia  ”),  or  in  certain  of  its  constituents.  In  anmmia, 
so  called,  there  is  generally  deficient  quantity  together  with  altered 
(piality  of  the  blood. 

Chlorosis  is  a form  of  anaemia  very  common  in  young  women, 
associated  with  a j^eculiar  greenish  yellow  colour  of  the  skin,  and  occur- 
ring without  any  obvious  exciting  cause. 

Causes  of  anaemia. — I.  Hiemorrhage.  This  may  take  place  from 
wounds  or  rujiture  of  blood-vessels.  Should  the  bleeding  be  excessive, 
rapid  death  may  follow.  In  such  a case  the  death  may  be  attributed 
to  asthenia  (loss  of  heart’s  action  from  imperfect  blood  supply),  or  to 
cerebral  anfemia — the  latter  especially  where  death  is  very  sudden. 
Death  does  certainly  not  result  from  lo.ss  of  nutrition,  because  the 
patient  can  be  kej)t  alive  for  some  time  by  simjfly  injecting  siiline 
solutions  to  compensate  for  the  loss  of  flukl.  Post  viortem,  the  skin, 
mucous  membranes,  and  internal  organs  all  show  i)allor,  and  the 
left  heart  is  contracted  and  nearly  empty.  But  in  excei)tional  cases 
the  lungs  are  ccdematous  and  congested — an  important  jwint  medico- 
legally.  The  total  quantity  of  blood  which  may  be  lost  without  ])roducing 
deatli  is  probably  more  than  one-half  (Greeufiehl).  Amemia  may  be 
produced  slowly  by  iej)catod  losses  of  blood  from  luvmorrhoids,  or  from 
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an  iilct'raled  sUmuK-li.  II.  Discharges  of  a diroiiie  nature,  suppu- 
ration aiul  albuminuria  in  Bright’s  dise:use.  III.  Chronic  starvation, 
a.s  in  cancer  of  the  u'SOi)liagu.s.  IV.  Poisons.  — (a)  From  without. — 
Ceitain  poisons,  especially  lead  ami  ai-senic,  when  long  administered 
cause  impairment  of  the  blood  by  dimini.shing  certain  of  its  constituents. 
(b ) From  within. — The  specific  virus  of  malai'ia  no  doubt  vitiates  the 
blood,  for  anminia  is  one  of  the  later  .symptoms  of  malarial  disease.  In 
cases  of  ura-mic  poisoning,  a similar  condition  obtains,  showing  that 
urea  in  excess  has  a deteriorating  iutluence  on  the  blood,  liheumatic 
fever  may  be  included  in  the  same  category. 

In  very  many  young  women,  amemia,  or  the  more  aggravated  form 
chlorosis  arises  without  any  very  evident  cause.  But  no  doubt,  the 
condition  may  be  partly  attributable  to  developmental  agencies,  i.c.,  the 
tissues  grow  in  a ratio  proiwrtionally  faster  than  the  blood-preparing 
glands  can  keep  pace  with.  In  a number  of  c;ises  there  has  been  dis- 
covered post  mortem  a condition  of  atresia  of  the  aorta  beyond  the 
origin  of  the  large  vessels.  Further,  imperfect  hygienic  conditions 
undoubtedly  exert  a jx)werful  exciting  intlueuce  on  the  disease.  Lack 
of  fre.sh  air  is  one  of  these  conditions.  It  is  a remarkable  fact  also  that 
deprivation  of  the  summer  sunlight  acts  in  the  same  direction.  In  the 
wise  of  dome.stic  servants^  who  often  spend  a large  jiortion  of  the  day  in 
area  Hats,  both  of  these  conditions  can  with  certainty  be  demonstrateil 
to  be  at  work.  In  these  wises  of  so-called  spontaneous  amvinia,  one 
finds  a large  diminution  in  the  number  of  red  blood  corpuscles.  The 
red  cells  are  often  increased  in  size,  and  they  do  not  form  rouleaux  so 
j-eadily  :is  in  normal  conditions.  The  white  corpuscles  a])parently  do  not 
participate  in  these  morbiil  changes. 

There  is  much  doubt  iis  to  the  exact  pathology  of  chlorosis.  It  luis 
been  attributed  to  deficiency  of  iron  in  the  blood  ; to  excessive  destruc- 
tion of  blood  ; to  the  absoi'ption  of  poison  or  foul  gases  into  the  blood 
from  the  intestine,  with  consequent  destruction  of  the  red  blood  cor- 
puscles. Othera  have  theorized  that  chlorosis  is  the  result  of  defective 
nerve  action,  occurring  at  the  age  of  puberty,  and  interfering  with  the 
proper  formation  of  the  blood.  Examination  of  the  blood  of  a chlorotic 
girl  shows  that  there  is  a great  diminution  of  red  cells.  But  it  is 
imjKjrtant  to  note  that  the  deficiency  of  luemoglobin  is  relatively  much 
gieater,  I'.e.,  the  red  cells  that  remain  do  not  conbiin  their  full  comple- 
ment of  colouring  matter.  This  is  an  essential  iioint  of  distinction 
between  chlorosis  and  jiernicious  amemia. 

Reparation  after  loss  of  blood.— The  water  of  the  blood  is 
quickly  restoi'ed,  jirobably  by  o.smosis  from  the  tis.sues.  The  solids  are 
restored  more  slowly,  the  red  cells  regaining  their  full  number  later 
than  the  white.  T’he  former  are  evidently  (.leriied  from  the  bone 
marrow  and  other  blood  glands. 
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PE  RNICK  )US  AN. EM  [ A . 

(synonyms — “ PROORESSIVK,”  “ IDIOPATHIC,”  OR  “ESSENTIAL”  AN.EMIA.) 

This  is  a progressive,  extreme,  ami  very  uiicoutrolhible  aiuemia, 
developing  without  any  evident  cause.  It  often  results  in  death.  The 
disease  w’us  fii-st  pointed  out  by  Addison,  and  it  is  characterized  by  a 
yellowish  pallor  of  the  skin,  frequently  along  with  hsemonhages  into  the 
skin  and  retina.  The  main  symptoms  are  iialpitation,  breathlessness, 
slight  dropsy,  increasing  languor  and  weakness,  and  often  some  fever. 

Post  mOPtem,  the  bulk  of  the  body  is  usually  found  unaltered,  the 
quantity  of  fat  being  normal.  But  the  fat  may  have  an  abnormal 
yellow  colour.  Hieinorrhages  are  found  in  various  parts — the  brain, 
subcutaneous  tissues,  mucous  membi’anes,  and  serous  membranes — in 
addition  to  those  before  mentioned.  The  liver  is  enlarged,  firm,  and 
has  a peculiar  brown  colour.  Fatty  degeneration  is  found  affecting  the 
heart-muscle,  walls  of  blood-vessels,  and  the  epithelium  of  mucous  sur- 
faces. The  heart  also  may  exhibit  brown  atrophy.  The  hamioiThages 
met  with  iqiparently  i-esult  from  the  extreme  fatty  degeneration  of  the 
cajiillaries.  The  bone  marrow  is  sometimes  hypertrophied,  and  aiipeai-s 
redder  than  normal  ; microscopically,  it  may  be  found  to  contain  cells 
with  pigmented  nuclei.  Slight  dropsies  are  frequently  present  in  the 
subcutaneous  tissues  as  well  as  in  the  serous  sacs. 

Condition  of  the  blood.-  There  is  an  excessive  diminution  in 
the  number  of  red  blood  ooi’iniscles.  They  may  sink  to  as  low  as 
:300,()00  jier  cubic  millimetre.  (The  normal  number  of  red  cells  in  the 
blood  is  about  5,000,000  per  cubic  millimetre  in  the  male,  and  about 
4,500,000  in  the  female.)  Then  they  show'  great  variation  in  size, 
nuiging  from  perhaps  three  up  to  tw'elve  micromillimetres.  On  the 
other  hand,  “ microcytes,”  which  are  not  normally  present  in  the  blood, 
are  found  in  lai’ge  numbers ; they  are  spherical  bodies,  .about  one- 
fourth  the  size  of  red  cells,  and  of  a deep  yellow  colour.  Hteinoglobiu 
is  dimini.shed  in  quantity,  but  to  a relatively  less  extent  than  the  cells. 
The  richness  in  h.aimoglobiu  is  a noteworthy  feature  of  the  blotal,  as 
distinguished  from  the  condition  of  chlorosis.  The  white  corpuscles 
undergo  but  little  change. 

The  pathology  is  obscure.  The  es.seiitial  change  seems  to  take 
place  in  the  liver,  .as  pointed  out  by  Dr.  William  Hunter  of  Cam- 
bridge. There  would  seem  to  be  an  excessi\'e  destruction  of  red  blooil 
corpuscles,  wdiicli  takes  place  mostly  in  the  portal  system.  The  liver  is 
extremely  fatty,  especially  towards  the  centre  of  the  lobules,  while  in 
the  outer  two  zones  of  the  lobules  tliere  is  a very  large  quantity  of  red 
pigment,  giving  the  reaction  of  iron.  This  iron  is  found  to  be  present 
in  amount  many  times  above  normal.  But  these  conditions  may  only 
indicate  exaggerated  normal  function  on  the  part  of  the  liver. 
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Aetiology. — The  exciting  causes  of  i)eniicious  aiineinia  are  (juite 
unknown,  but  certain  factui-s  maybe  noted  ;us  intiueiicing  its  occurrence  : 
(1)  Bad  hygienic  conditions.  (*2)  Age  and  sex.  The  diaea.se  attacks 
women  rather  more  frequently  than  men,  altliougli  both  sexes  are  nearly 
e((ually  effected.  It  is  a disease  of  middle  life,  ditl'ering  in  this  respect 
from  chloro.sis  ; and  in  females  it  occurs  at  an  earlier  age  than  in  males. 
(3)  The  disease  is  met  with  in  particular  districts. 

LEUCOCYTOSIS 

Is  a condition  in  which  there  is  increase  in  the  number  of  leuco- 
cytes in  the  blood,  ai)art  from  any  other  change.  The  white  cells  have 
been  found  increased  as  much  as  ten  times  in  number. 

The  blood  shows  this  jmthological  condition  as  a result  of  typhoid 
aiul  other  chronic  feveis,  and  also  of  chronic  suppuration  such  as  occm-s 
in  ciises  of  pysemia. 

LEUCOC  YTH^  MIA. 

This  is  a disease  characterized  chiefly  by  (1)  a very  great  increase 
in  the  number  of  leucocytes  in  the  blood,  (2)  a great  diminution  in  the 
red  coipuscles,  and  (3)  an  enlargement  of  the  spleen.  Clinically,  it 
presents  the  following  features  : — the  j>atieut  suffers  from  amemia  and 
slight  fever,  and  there  is  a strong  tendency  to  haemorrhage  in  internal 
organs.  Death  generally  results  from  luemorrhage  into  the  brain  or 
from  the  mucous  membranes.  The  constant  tendency  to  haemorrhage 
is  shown  by  the  fact  that  if  the  patient  receives  a slight  wound,  a.g., 
through  the  extraction  of  a tooth,  the  bleeding  is  very  persistent  and 
difficndt  to  ari’est.  The  blood,  as  a rule,  is  thin,  watery,  and  pale,  some- 
times turbid. 

Classification. — Some  authorities  distinguish  three  forms  of  the 
disease,  vizt.  : — 

I.  Leucocythsemia  Lienalis  (Splenic). 

II.  Do.  Lymphatica. 

III.  Do.  Myelogenica. 

According  to  Virchow,  the  difference  between  them  consists  in  the 
fact  that  the  excess  of  white  corpuscles  is  formed  in  the  spleen, 
lymphatic  glands,  and  bone  marrow  respectively.  Possibly,  these  forms 
may  occur  separately,  but  we  commonly  meet  with  combinations  of  two 
or  of  all  three.  They  are  said  to  be  dLstiuguished  by  the  particular  kind 
of  leucocytes  found  i)i  the  blood. 

Condition  of  the  blood. — The  appearance  of  the  blood  when 
drawn  has  been  mentioned.  Microscoi)ically,  we  find  an  enormous 
increase  in  the  leucocytes.  At  first  sight  they  appear  to  be  as  numerous 
as  the  red  cells,  but  in  reality  the  proportion  of  white  to  red  docs  not 
exceed  1 to  8.  Then  the  leucocytes  present  variations  in  character,  ami 
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usually  several  varietie.s  are  found  in  the  blood  of  any  single  c,a.se.  Thu.s 
we  find  (1)  small  non-nucleated  cells,  4-5  in.m.,  (2)  .small  nucleated 
cells,  7-8  nun.,  (3)  larger  cells  with  three  nuclei,  l(f-12  m.m.,  (4)  the 
efimmon  large,  coaixely  gi-amdar,  leucocjdo.  The  hixt  variety  is  said  to 
be  specially  observed  in  the  “ myelogenic  ” form,  the  second  and  third 
ill  the  “lymphatic”  form,  while  the  fourth  is  said  to  prejionderate  in 
the  “ splenic  ” form.  But  in  addition,  we  sometimes  find  a large  leuco- 
cyte having  a hoi-se-shoe  shaped  nucleus.  All  the  leucocytes  are  more 
or  less  swollen  and  vesicular  looking,  aiul  there  is  an  absence  of 
amoeboid  movement  in  them.  They  tend  also  to  fatty  degeneration, 
and  altogether  they  come  to  resemble  pus  cells.  "With  regaiil  to  the 
red  cells,  they  are  diminished  in  quantity,  often  to  an  extreme  degi-ee. 
Their  size  varies,  and  sometimes  microcytes  are  seen  amongst  them. 
The  blood])lates  have  been  found  to  be  very  scanty,  which  probably 
accounts  for  the  gi’eat  ha;morihagic  tendency.  The  blood  contains 
excess  of  hypoxanthin.  When  the  blood  has  been  kejit  for  a time, 
needle  shaped  octohedral  crystals  are  formed  in  it  : these  are  known  a.s 
“Charcot’s  crystals.”  They  are  soluble  in  dilute  acids  or  alkalies, 
insolu\ble  in  ether,  chloroform,  or  alcohol.  Their  composition  is 
unknown,  but  they  appear  to  be  the  phosphate  of  some  alkaloid. 

Morbid  Anatomy. — Many  morbid  changes  are  found  resulting 
from  the  altered  state  of  the  blood  and  diminished  oxidation  in  the 
tissues.  Small  luemorrhages  are  found  scattered  through  the  organs  ; 
sometimes  large  hromorrhages  are  seen.  The  cause  of  these  ha;mor- 
rhages  is  primarily  embolic  plugging  of  the  vessels  with  leucocytes, 
which  ])robably  leads  to  their  degenei’iition  and  consequent  nqilure. 
The  spleen  is  uniformly  enlarged,  often  weighing  7 or  8 lbs.  The 
capsule  is  thickened  and  adherent  to  the  abdominal  wall,  diaphragm, 
and  liver.  The  surface  shows  dark  or  light  patches,  corresponding  to 
recent  and  hanuorrhagic,  or  old  and  ca.seated  infarctions.  The  organ  is 
commonly  firm.  On  section,  the  colour  is  of  an  even  pinkish  hue,  the 
organ  appeal's  fatty,  and  feels  grea.sy.  Numerous  infarctions  may  be 
seen,  both  old  and  recent.  Thepuljt  is  dark  and  the  AIal[»ighian  bodies 
stand  out  as  paler  spots.  M icro.scopically,  there  appeai-s  to  be  hyjier- 
trophy  of  the  pulp  ; the  sinuses  are  distended,  and  contain  proliferated 
emlothelial  cells  and  numbers  of  leucocytes,  many  of  them  larger  than 
usual  and  showing  traces  of  blood  j)igment  in  their  interior.  The 
Maliiighian  bodies  exhibit  a fibrous  hyiierphusia,  often  combined  with  a 
hyaline  change  that  simulates  waxy  degeneration,  and  has  been  con- 
founded with  the  latter.  As  the  connective  tis.sue  increa.se.s,  the  cells 
become  atrojihied.  The  change  is  closely  allied  to  that  taking  place  in 
the  lymphatic  glands  m Hodgkin’s  disease  (Greenfield).  The  lymphatic 
glands  are  very  rarely  affected  without  the  spleen.  In  many  cjises  of 
sidenic  leucocythaemia,  the  lymi)hatic  glands  are  enlarged.  The  bone 
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marrow  is  sometimes  liyiiertrophieil,  its  yellow  colour  cliaugcd  to  red, 
ami  crowiled  with  leucocytes.  Various  organs,  especially  the  liver  and 
kidneys,  show  e.xtensive  infiltration  with  leucocytes. 

Pathologry.— Virchow  theoi'ized  that  the  disease  was  due  to  exces- 
sive formation  of  leucocytes  by  the  spleen.  More  recently,  the  disease 
has  been  said  to  be  of  mierobic  origin. 


PLETHORA. 

This  means  an  increase  in  the  rpiantity  of  blood  above  nornvil.  P>ut 
it  is  doubtful  whether  such  a disease  exists,  because,  in  the  tii-at  place, 
we  don’t  know  wliat  limits  there  are  to  tlie  normal  quantity  of  bUxal  in 
the  human  body.  The  proportion  of  the  weight  of  the  blood  to  that  of 
thel)ody  is  about  1 to  18  in  a newly  born  child,  and  1 to  14  in  an  adult. 
It  has  been  a.scertained  by  ex]»eriments  on  animals  that  if  the  total 
quantity  of  blood  be  raised  to  over  a tenth  of  the  body  weight,  the 
I'csnlt  is  fatal  on  account  of  the  great  rise  in  the  blood  j)re.s.sure. 
When  tlie  increase  comes  short  of  causing  death,  the  effect  is  tnvnsient 
and  soon  passes  off.  The  excessive  fluid  is  drained  away  by  the  bodily 
secretions,  while  the  superfluous  red  corpuscles  are  destroyed  by  the 
liver  and  other  glands.  Transfusion  of  blood  in  this  way  can  be  Ciirried 
on  witli  safety  so  long  as  we  do  not  employ  “dissimilar”  blood,  t.e., 
blood  of  a different  kind  of  animal.  Otherwise,  the  process  is  attemled 
with  danger  to  the  receiver.  In  the  human  subject,  tran.sfusion  is  often 
le-soiied  to  in  cases  of  antcmia  from  various  causes.  The  main  object 
here  aimed  at  is  to  give  the  heart  sufficient  fluid  to  act  upon  and  so 
prevent  its  stoiiping.  Injection  of  siin[>le  s;dine  fluids  is  sometimes 
adopted  for  the  same  purjwse. 

EXCESSIVE  QUANTITY  of  PRODUCTS  or  TISSUE 
METABOLISM  in  the  BLOOD. 

L nc  acid  accumulates  in  the  blood  in  gouty  conditions,  as  demon- 
strated by  Garrod  ; and  in  cases  of  rheumatism  lactic  acid  is  found  in 
excess.  Christison  showed  that  in  Bright’s  disease  urea  accumulates  in 
the  blooil.  In  diabetes  mellitus  glucose  can  be  obtained  from  the  blond. 
In  other  conditions  creatin  and  creaiinin  can  be  separated. 

ABNORMAL  CONSTITUENTS  in  BLOOD. 

LllVE.MIA 

Means  an  accumulation  of  fattg  globules  in  the  blood.  Normally 
the  blood  contains  a small  amount  of  flat  in  a state  of  combination.  In 
this  condition  free  fat  accumulates  to  such  an  extent  ,is  to  give  the 
blood  a milky  appearance.  When  drawn  and  allowed  to  stand,  the  fat 
droplets  form  a pale  layer  on  the  surface  of  the  blood,  d'he  condition 
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has  been  observed  in  diabetes  inellitns ; to  a lesser  degi’ee  in  cancer. 

Tlie  fat  is  niosth'  found  in  the  portal  system  of  veins.  How  it  occurs  is 
unknown. 

ACETON/EMIA. 

The  substance  acetone  (CgHgO)  exists  in  traces  as  a normal  con- 
stituent of  the  urine,  in  which  it  can  be  detected  by  the  addition  of  a 
solution  of  perchloride  of  iron.  In  certain  conditions,  the  substance  is  , 
found  in  the  blood,  and  the  term  “acetomemia”  is  employed  to  indicate 
this  [ihenomemm.  “ Diabetic  coma”  has  been  ascribed  to  the  presence 
of  acetone  in  the  blood  ; and  the  patient’s  breath  often  possesses  the 
peculiar  odour  of  acetone.  The  condition  is  first  manifested  by  the 
occurrence  of  “ acetonuria,”  I’.e.,  excess  of  acetone  in  the  urine.  But 
acetonaunia  is  not  a constant  accomjjauiment  of  diabetes,  nor,  when 
piesent,  does  it  always  give  rise  to  cerebral  symptoms.  Further, 
acetomemia  has  been  observed  where  there  was  no  diabetes,  thu.s,  in 
pyrexial  conditions,  acetone  has  been  found  in  the  blood,  as  well  as  in 
excess  in  the  urine. 

MELAN.EMIA  («bl.a.ck  blood”) 

Is  a name  applied  to  a condition  in  which  there  is  free  pigment  in 
the  blood.  It  occurs  after,  sometimes  during  malarial  fever,  when  the 
blood  assumes  a very  dark  colour.  On  microscopic  examination,  we 
find  masses  of  blood  pigment  in  the  leucocytes  and  blood  plasma.  Osier 
and  othera  have  severally  described  certain  constant  appearances,  evi- 
dently different  stages  in  the  development  of  a particular  organism. 
Thus  there  have  been  described  (1)  a simple  protophismic  mass,  floating 
free  in  the  blood.  At  firet  it  is  crescentic  shaped,  afteiuis'ards  oval,  and 
in  its  centre  there  is  a group  of  i)igment  particles.  This  enters  a red 
blood  corpuscle  and  becomes  (2)  a “ plasmodium,”  which  corresponds  to 
the  resting  stage.  This  plasmodium  ai)pears  as  a granular  mass,  pos- 
sessing independent  movement.  The  granules  ai-e  pigment,  and  are 
probably  derived  from  the  corpuscle,  which  becomes  destroyed.  The 
plasmodium  then  leaves  the  corpuscle,  and  appeai-s  next  as  (3)  a ciliated  j 
organism,  having  a nucleus  and  two  or  three  cilia.  It  is  not  so  large  as  j 
a red  blood  corpuscle.  Probably  it  in  turn  is  taken  up  by  a leucocyte,  | 
and  conveyed  to  the  tissues.  | 

Post  mortem,  deposits  of  pigment  are  found  in  various  organs,  ^ 
including  the  spleen,  liver,  and  bone  marrow.  The  spleen  is  often  j 
abnormally  dark  in  colour.  The  pigment  is  evidently  can-ied  to  the  j 
different  tissues  by  the  activity  of  leucocytes.  I 
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LYArPlIAN(;ETl.S, 


Or  iuHamiuatiou  of  lymph  vessels,  usually  results  from  the  absta-p- 
tiou  of  irritant  or  septic  matter  from  wouiuls.  Very  often  a slight 
superticial  abrasion  on  the  hand  becomes  poisoned,  and  the  lymph 
vessels  under  the  skin  are  rendered  visible  in  the  form  of  j)ink  lines 
extending  up  the  arm.  They  are  swollen  and  tender.  The  inllamma- 
tion  soon  subsides  jus  a rule,  though  sometimes  points  of  suppuration 
form. 

Morbid  Anatomy.  —The  widl  of  the  lymphatic  is  .swollen  and 
intiltrated,  as  well  as  surrounded  with  leucocytes.  The  endothelium 
swells  and  partly  desquamates.  The  lymph  may  be  coiigulated,  and 
appejirs  fibrous. 

If  the  lympluingitis  becomes  suppurative,  the  lymphatic  wall  umler- 
goea  infljimmatory  thickening,  jiiul  the  phenomemi  observed  are  exactly 
homologous  with  those  in  phlebitis  (Gi-een field).  Abscesses  form  here 
and  there,  mostly  in  the  lymphatic  ghinds ; thus  in  the  cjuse  of  a jjoisoned 
wound  of  the  Inind  we  might  find  them  jut  the  elbow. 

In  the  disease  (jlatiders  or  farei/,  the  lymphatics  show  very  sinular 
changes.  Under  prolonged  iiritation  they  become  corded,  and  tend  to 
sujjpurate.  In  connection  with  this,  snudl  nodules,  called  ‘‘  farcy  bud.s,” 


The  specific  bacillus  of  tuberculosis  probably  infects  first  by  way  of 
the  lymphatics,  hence  the  lejison  why  lymphatic  ghinds  arc  so  cjirly 
involved.  It  sets  uj)  inflammatory  cluiuges  in  the  vessels  veiy  much 
like  tho.se  described,  and  leads  to  softening. 


Or  dilatation  of  lymphatic  trunks,  is  usually  the  result  of  mechanical 
obstruction.  Since  the  anastomosis  between  lympluitic  ves.sels  is  veiy 
free,  it  is  evident  Unit  this  is  not  a common  disease. 

Effects. —I.  Varicose  ililatation  of  the  lymphatics  affected.  This  is 
seen  sometimes  in  the  superticial  lymiihatics,  e.y.,  of  the  lower  limb. 
The  ves.sels  are  swollen,  and  pre.sent  beaded  dilatations  which  correspond 
to  the  valves.  These  dilatjitions  uuiy  ulcerate  or  rupture  from  acci- 
dental damage,  and  give  ri.se  to  “lymphatic  ulcers”  jind  “lymidior- 
rhagia.”  If.  Chronic  dilatation  of  lymph  spaces.  This  in  an  extreme 
degree  gives  rise  to  the  condition  elephantiasis,  where  there  is  grcjit 
swelling  of  jiart  or  of  tlie  whole  body,  d’he  obsti  uction  here  is  caused 
by  the  orgjinism  Jiluria  saujuinU  /lovtinis,  the  ovji  of  which  become 
impacted  in  the  glands  {v.  page  81).  iSometimes  the  scrotum  is  alone 
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affected,  aud  such  a condition  is  cjilled  lymph  scrotam.  Ocaisionally 
rupture  of  the  urinary  tract  takes  place,  aiul  tlie  lyinj)!!  is  discharged 
into  the  urine,  constituting  chyluria.  The  c*ondition  known  as  molluscum 
tibrosum  may  result  from  this  lymphaugiectasis,  and  it  is  also  the  cause 
of  macroglossia. 


NEW  GROWTHS. 

Various  forms  of  new  growth  may  affect  the  lymphatics,  especially 
cancer  and  tubercle.  But  it  must  be  borne  in  mind  that  eancerous 
and  other  material  may  produce  no  irritation  in  the  lymphatic  vessels 
aU)iig  which  it  is  conveyed,  and  only  attack  the  glands  through  which 
it  is  filtered. 


//.  LYMPHATIC  GLANDS. 

ATROPHY 

Is  very  commonly  seen  in  old  age.  The  atrophy  may  be  associiited 
with  overgrowth  of  the  fibrous  stroma,  thus  constituting  a “ fibrous 
atrophy.”  It  is  sometimes  accompanied  by  fatty  degeneration. 

AVAXY  DEGENERATION 

Oflymph  glands  is  very  often  found  along  with  waxy  degeneration 
elsewhere. 

Naked  eye  ehar.  —The  gland  is  smaller.  On  section  it  is  smooth 
and  may  show  small  glossy  patches,  which  are  rendered  more  evident 
with  iodine  staining. 

MiCPO.  char. — If  seen  early,  the  only  parts  affected  are  the  ultimate 
arterioles  and  their  immediate  capillaiy  branches.  Later,  the  cajnllary 
plexuses  in  tlie  follicles  bcccnne  wa.xy,  and  lastly  the  connective  tissue 
fibrils  of  the  stroma.  Rarely,  the  endothelial  cells  may  become  affected 
in  advaticed  cases.  Sometimes  the  lymph  corpuscles  atro2'hy,  and  then 
the  supporting  framework  of  the  gland  can  be  seen  to  advantage. 

PIGMENTATION 

Of  lymidi  glands  with  extraneous  pigment  is  a common  occurrence. 
A typical  instance  of  it  is  seen  in  the  bronchial  glands  as  the  result  of 
inhaling  carbon  particles  ; in  coal  miners  this  becomes  extreme.  The 
carbon  jiasses  from  the  air  cells  into  the  different  lymphatic  vessels,  aud 
is  carried  by  the  lymph  stream  toward  the  glands.  It  is  primarily  de- 
2K)sited  in  the  lymiihutics  round  tlie  gland,  later  in  the  gland  itself. 
Under  the  microscope,  the  black  particles  are  fn  occupy  the  sinuses 
of  the  gland  mainly,  and  are  contained  in  brancn^orpuscles.  By  and  by 
the  jiigmentation  affects  the  entire  gland. 

Effect. — Ihgment  jiarticles  in  a gland  tend  to  cause  irritation, 
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Iciuliiif'  to  proliforatiou  of  tin;  emlotlifliuin  of  tlie  lympli  sinus,  followed 
by  increiise  in  the  connective  tissue,  and  conseiiuent  induuition  of  the 
gland. 

LYMPHADENITIS. 

Or  inflammation  of  lymph  glands  is  e.xtremely  common.  The  con- 
dition may  be  acute  or  chronic. 

A.  ACUTE. 

Cause.— Acute  lymphadenitis  results  from  the  introduction  of 
various  iiritants,  mostly  specific.  Thus  in  diptheria,  the  glands  about 
the  neck  and  jaw  Ijecome  inflamed,  and  the  specific  poison  of  typhoid 
fever  sets  up  inflammation  of  the  mesenteric  glands  ; then  a poisoned 
wound  of  the  foot  is  frequently  followed  by  the  formation  of  a bubo  in 
the  groin. 

Morbid  Anatomy.— The  gland  swells  rapidly,  and  becomes  deeply 
mottled  with  a red  injection.  There  may  be  small  or  diffuse  hannor- 
rhages,  if  the  irritation  is  great.  But  in  a very  short  time,  the  gland 
shows  evidence  of  reaction  and  becomes  paler  than  normal — a fact  we 
would  not  be  led  to  expect.  When  a number  of  neighbouring  glands 
are  inflamed,  the  inter-glandular  tissues  may  become  involved  and  show 
inflammatory  cedemu.  Microscopically,  the  gland  is  seen  to  be 
crowded  with  leucocytes.  Numbers  of  degenerated  red  blood  corpuscles 
are  found  in  the  lymph  sinuses  and  swollen  trabecular  vessels.  Frag- 
ments of  endothelial  cells  are  also  found  in  the  lymph,  having  been 
derived  from  proliferation  of  the  lining  of  the  trabecula).  The  lymph 
is  coagulated  in  the  sinuse.s.  If  one  regards  the  gland  as  a convoluted 
piece  of  omentum,  the  changes  observed  in  the  latter  during  inflammation 
are  practically  identical  with  those  occurring  in  the  gland  (Greenfield.) 

Results.— (1)  Return  to  normal.  (2)  If  the  inflammation  is  intense, 
points  of  suppuration  arise,  become  confluent,  then  break  down  and  form 
an  abscess.  This  may  either  discharge  or  dry  up,  and  lead  to  caseation 
and  6ubse(pient  calcification.  (3)  Prolonged  inflammation  may  become 
chronic,  re.sulting  in  hyperjdasia  and  induration,  with  thickening  of  the 
capsule. 

11.  CHRONIC. 

A simple  chronic  lymphadenitis  frequently  results  from  prolonged 
irritation  of  the  glands,  e.j/.,  from  the  introduction  of  foreign  substances, 
where  the  solid  particles  are  conveyed  to  the  gland.  Thus  we  saw  that 
jdgment  particles  may  lead  to  enlargement  and  often  induration  of  the 
glands  in  which  they  are  deposited.  Further,  a chronic  inflammatory 
process  may  be  said  to  occur  in  “Hodgkin’s  disease,”  and  in  tuberculous 
disease  of  lymph  glands. 
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diseases  of  LYMI’HATIO  GLANDS. 


TUBERCULOSIS 

111  lymph  glaiKlo  is  usually  of  a chronic  nature.  It  is  often  a 
primary  atfectioii,  as  instanced  in  the  very  common  occurrence  of  en- 
larged “ scrofulous  ” glands  in  the  necks  of  children.  It  also  occurs 
secondarily  by  extension  from  infected  organs.  Thu.s,  in  phthisis  the 
bronchial  glands  fmiuently  become  tubercular,  likewise  the  mesenteric 
glands  in  connection  with  tuberculosis  of  the  intestines.  But  we 
occasionally  iind  enlargement  of  the  mesenteric  glands  without  any 
evident  tuberculosis  of  the  intestines  or  other  parts. 

Varieties — I.  Chronic  Fibroid  Tubercle. — In  long  continued  phthisis, 
the  bronchial  glands  become  enlarged  and  firm  ; and  on  section  they 
show  scattered  grey  granulations,  which  occasionally  turn  caseous. 
Microscopictilly,  these  are  showir  to  consist  of  typical  giant  cell  systems, 
which  have  become  fibrous,  and  appear  to  be  continuous  with  the  stroma 
of  the  gland. 

II.  Large-celled  Hyperplasia. — Here,  while  we  may  find  a few  giant 
cell  systems,  the  characteristic  appearance  presented  under  the  microscope 
is  a swelling  and  proliferation  of  the  endothelium  of  the  gland.  It  is 
comparable  to  the  change  that  takes  place  in  the  pulmonary  au’  cells  in 
acute  tubercle.  The  process  often  results  in  rapid  caseation,  beginning 
at  a number  of  different  centres  simultaneously. 

III.  Acute  Tuberculosis. — In  this  condition  the  glands  become  greatly 
enlarged  and  fuse  into  masses  by  periadenitis.  Complete  caseation 
follows,  and  the  microscojre  reveals  little  but  an  amorjdious  mass,  the 
capsule  alone  showing  traces  of  inflammation.  The  structure  of  the 
gland  is  lost,  but  possibly  a giant  cell  may  be  distinguished  here  and 
there.  If  we  were  to  look  early  enough,  we  should  find  enormous 
numbers  of  tubercle  bacilli  in  and  arouiul  the  gland,  but  these  have 
disappeared  in  the  advanced  stage  of  complete  caseation.  A section  of 
the  gland  in  such  a condition  has  been  compared  to  that  of  a raw  jiotato, 
from  its  yellow  colour  and  firm  consistence.  In  course  of  time  it  may 
either  suppurate  or  become  gradually  infiltrated  witli  lime  salts,  then 
dry  up  and  become  hard  as  stone. 

SYPHILIS 

Often  causes  enlargement  of  glands,  c.</.,  a chancre  gives  rise  to 
swelling  of  the  glands  in  the  groin. 

Char. — The  glands  are  enlarged  and  indurated,  and  appear  grey 
and  non-ca.seous  on  .section.  Microscopically,  the  chief  change  is  a pro- 
liferation of  connective  tissue  in  the  gland.  No  characteristic  cells  are 
found. 

HODGKIN’S  DISEASE  (or  LyMfUAnEXOMA) 

Is  a progres.sive  enlargement  of  lymph  glands,  commencing  in  the 
neck,  then  extending  to  the  axilla  and  gradually  over  the  body  ; associated 
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with  anffiiiiia,  emaciation,  some  irregular  fever,  and  very  often  en- 
largement of  the  sjdeen,  as  well  as  secondary  lymphoid  growths  in  the 
spleen  and  other  organs. 

Morbid  anatomy.— If  we  e.xamine  a mass  of  glands  in  the  iieck, 
we  find  them  enormously  swollen  and  matted  together  hy  linn  fibrous 
tissue.  On  section  they  are  firm,  commonly  gi’eyer  than  natural,  and 
pigmented,  with  perhaps  some  caseation.  Microscopically,  the  essential 
change  is  a proliferation  of  endotlielium  and  a hyperplasia  of  the  sup- 
porting connective  tissue,  the  latter  no  doubt  due  to  the  irritative  over- 
growth of  the  endothelium.  Gradually  the  connective  tissue  comes  to 
Iireponderate  in  the  gland,  and  the  lymph  cells  practically  disappear.  In 
the  lungs,  liver,  and  kidneys,  the  secondary  growths  closely  resemble  the 
enlarged  lymphatic  glands.  The  condition  of  the  spleen  will  be  referred 
to  in  studying  the  diseases  of  that  organ.  As  regards  the  blood,  the  red 
corjmscles  are  diminished  in  munber  (accounting  for  the  anaemia},  but 
there  i.s  no  increa.se  in  the  number  of  leucocytes.  The  disease  was  for- 
merly called  “lymphatic  leukcomia,”  but  the  essential  feature  in  lenkanuia 
is  wanting  in  this  disease.  The  only  excuse  for  the  name  is  the  enlarge- 
ment of  the  spleen  that  occurs  in  both  diseases. 

TUMOUES. 

I.  Primapy. — Lymphoma,  lymph-adenoma,  and  lympho-sarcoma  are 
the  commonest.  They  resemble  each  other,  and  besides  are  not  easily 
distinguished  from  inflammatory  enlargements.  They  occur  oftenest  in 
the  mediastinum.  Ordinary  round  or  spindle  celled  sarcpma  is  sometimes 
found  in  the^  retro-peritoneal  glands  near  the  head  of  the  pancreas,  and 
may  grow  to'  a large  size. 

II.  Secondary. — Lymph  glands  are  liable  to  be  the  seat  of  all  forms 
of  secondary  growth.  Cancer  in  its  various  forms  is  very  common. 
Secondary  sarcomas  are  seldom  found,  however. 


DISEASES  OF  THE  SPLEEN. 

General  considerations. — The  spleen  is  an  organ  not  essential  to 
life.  It  has  been  removed  without  injuriously  affecting  the  health.  Its 
size  does  not  bear  a constant  proportion  to  that  of  the  body  ; it  is  very 
erratic  in  this  respect.  Frequently,  there  are  found  small  accessory 
spleens  (spleniculi),  which  lie  near  the  main  organ,  and  are  subject  to 
the  same  morbid  influences. 

PERISPLENITIS, 

Or  inflammation  of  the  capsule,  often  causes  thickenings  and  adhesion 
to  sun-onnding  parts.  These  are  chiefly  seen  in  the  Comdex  surface,  and 
give  rise  to  white  plate-like  masses,  having  a simple  laminated  structure. 
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They  are  commonly  spoken  of  a-s  “ flat  fibroma.s.”  Such  thickenings  <lo 
not  imiilicate  the  substance  of  the  organ,  though  in  syphilitic  subjects 
we  find  an  extension  ot  fibrous  bands  into  its  interior. 


ATROPHY 

Of  the  spleen  occurs  constantly  as  a senile  change,  the  organ  becom- 
ing very  much  smtiller. 

FATTY  DEGENERATION 

Of  the  spleen  has  chiefly  been  observed  in  cases  of  prolonged  fever  ; 
but  little  is  known  about  it. 

HYALINE  DEGENERATION 

Is  typically  seen  in  the  spleen.  The  exciting  causes  are  fevers, 
particularly  scarlet  fever  and  diptheria.  The  changes  in  the  arteries 
have  before  been  studied. 

\VA\Y  DEGENERATION 

Is  the  commonest  disease  of  the  spleen,  and  may  affect  that  organ 
alone.  If  there  is  waxy  degeneration  elsewhere,  the  spleen  is  always 
affected  (Greenfield).  There  are  two  fonns  ; — 

I.  SAGO  AVAXY. 

Naked  eye  char.— The  organ  is  somewhat  enlarged,  and  retains 
its  normal  shape.  It  is  firmer  than  natural.  The  general  colour — on 
the  surface  as  well  as  on  section — is  dark,  an  exceptional  circumstance 
in  wa.xy  organs.  This  is  caused  by  excessive  dilatation  of  the  venous 
sinuses  and  replacement  of  the  lymph  by  blood.  Thus,  it  is  not  a 
true  congestion.  On  section,  the  organ  is  seen  to  be  studded  with  small 
rounded  points,  resembling  grains  of  boiled  sago — gelatinous  and  trans- 
lucent-occupying the  position  of  the  ilalpighian  corpuscles.  They  are 
distinguished  from  tubercle  granulations  by  the  fact  that  they  are  not 
prominent  above  the  level  of  the  section.  Iodine  .stain  gives  a mahogany 
brown  reaction  with  the  wa.xy  points,  while  the  suri’ounding  healthy 
tissue  becomes  yellow. 

Micro,  char. — The  2iails  affected  are  almost  exclusively  the  Mal- 
pighian coi  puscles,  and  particularly  those  in  relation  to  the  more  distal 
portions  of  the  arterial  tufts  or  pencils.  In  an  early  stage,  the  waxy 
change  is  limited  to  the  capillary  jile.xus,  next  the  connective  ti.ssue 
filaments  of  the  adenoid  sheaths  are  attacked,  and  then  the  central 
arteriole  becomes  involved.  The  adenoid  cells  remain  healthy,  unle.ss 
in  very  advanced  cases,  when  possibly  they  also  are  affected.  At  any 
rate,  they  are  not  readily  discerned  ; but  that  may  be  accounted  for  by 
their  having  become  atrojihied  from  jire.ssure  (Woodhead).  In  addition 
to  these  appearances,  careful  examination  reveals  scattered  patches  and 
lines  of  waxy  tissue  in  the  siilenic  luilj),  corresponding  to  small  arterioles, 
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II.  DIFFUSE  WAXY. 

Naked  eye  char.— Tlie  spleen  is  greatly  enlarged,  it.s  edges  are 
thickened,  and  it  ha.s  a firm  con.sistence  like  bacon.  1 he  cidonr  is  not 
so  dark  as  in  the  other  form.  On  section,  the  margins  are  seen  to 
remain  sharp,  and  the  surface  has  a peculiar  glistening  appearance,  com- 
mon to  all  Avaxy  organs.  On  treating  with  iodine  Iluid,  an  exteinsive 
brown  colouration  is  got,  the  Malpighian  bodies  very  often  remaining 
unstained. 

Micro,  char. — It  will  be  observed  that  the  disease  affects  the  walls 
of  the  venous  sinuses  in  the  splenic  pulp,  producing  a honeycombed 
appearance  under  the  low  power  of  the  microscope.  The  Malpighian 
Ixalies  show  little  or  no  change.  But  sometimes,  the  Malpighian  bodies 
are  implicated  Avith  the  pulp,  and  in  those  cases  the  condition  is  pro- 
bably an  advanced  stage  of  sago  Avaxy. 

PIGMENTATION 

Of  the  spleen,  in  the  form  of  small  coloured  patches,  is  often 
observed  in  the  case  of  individuals  Avho  have  suffered  from  malaria. 
Very  rarely,  deposits  of  pigment  are  found  in  other  conditions. 

VENOUS  CONGESTION 

Of  the  spleen  occurs  normally  during  digestion,  the  organ  under- 
going enlargement  to  compensate  for  the  dilatation  of  the  portal  system, 
thus  acting  as  a “ portal  heart.”  'Pathologically,  it  occurs  wdienever 
there  is  obstruction  to  the  portal  circulation,  so  it  is  commonly  a chronic 
condition,  and  results  from  disease  of  the  liver,  heart,  or  lungs. 

Characters. — The  organ  is  more  or  le.ss  enlarged,  usually  in  all 
directions,  though  sometimes  it  is  specially  thick.  It  is  firm  in  consist- 
ence, and  dark  in  colour.  The  capsule  is  often  thickened.  On  section, 
the  edges  remain  sharp,  the  surface  of  the  section  being  uniforndy  dark. 
The  Malpighian  corpuscles  are  usually  invisible.  Microscopically, 
the  venous  sinuses  are  greatly  distended,  the  result  being  that  the  other 
tissues  of  the  pulp  are  atrophied  from  pressure.  The  trabecula)  are 
often  thickened,  and  pigment  from  altered  blood  may  be  deposited. 

EMBOLISM  AND  INFARCTION. 

Embolic  infarction  of  the  spleen  is  extremely  common.  Pos.sibly  the 
large  size  of  the  splenic  artery  may  account  for  thi.s.  The  fact  that  its 
branches  are  all  “end  arteries”  renders  them  very  liable  to  the  conse- 
quences of  infarction.  Heart  disease  is  a very  common  cause  of  the 
condition. 

Characters. - As  a rule  AA^e  do  not  find  solitary  infarcts;  it  is  more 
usual  to  get  several  in  various  stages  of  existence.  They  tend  to  run 
across  the  organ  on  its  convex  surface,  and  are  readily  distinguished  by 
their  colour  and  firmness  from  the  general  splenic  substance.  On  cutting 
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into  one  of  them  it  is  seen  to  be  wedge-shaped,  the  base  of  the  w'edge 
being  at  the  surface,  the  apex  directed  towards  the  hiliiin.  It  is  sur- 
ronntled  by  a aoue  of  congestion.  If  the  infarct  be  (piite  recent,  it  will 
be  (;f  a deep  red  colour.  Gradually,  however,  it  becoines  paler — this 
pallor  spreading  from  the  centre  outwards— until  the  whole  infarct  is  of 
a yellowish-wliite  colour,  with  the  exception  of  a more  persistent  zone  of 
congestion  at  the  periphery.  Ultimately  this  zone  is  replaced  by  a cap- 
sule of  fibrous  tissue,  while  the  pale  interior  undergoes  fatty  degenera- 
tion. Later,  the  fatty  material  becomes  more  or  less  absorbed,  and  the 
capsule  simultaneously  contracts,  until  in  time  nothing  remains  but  a 
scar  on  the  surface  of  the  organ.  This  would  seem  to  produce  little  or 
no  injurious  after-effect  on  tlie  spleen.  But  this  proce.ss  of  simple 
cicatrization  does  not  always  obtain.  Occasionally,  a local  peritonitis  is 
set  up  over  the  infarct,  fibrin  is  deposited,  and  adhesion  follows  ; or, 
rarely,  it  leads  to  a more  diffuse  peritonitis.  Then,  again,  infarcts  some- 
times suppurate  and  form  abscesses,  but  in  these  cases  a septic  condition 
probably  exists.  When  rapid  multiple  embolism  occurs  in  the  spleen, 
we  find  that  the  organ  enlarges  as  a whole,  the  obstruction  of  the 
arteries  leading  to  a collateral  hyperamiia  by  distension  of  those  remain- 
ing patent  (Coats). 

ACTIVE  HYPEE^EMIA  and  INFLAMMATION. 

The  spleen  undergoes  inflammatory  enlargement  in  many  acute  gene- 
ral diseases,  particularly  fevers  of  various  kinds  and  syphilis.  The  name  of 
acute  splenic  tumour  is  sometimes  applied  to  this  condition  ; and  no 
doubt  the  irritating  state  of  the  blood  in  fevers  is  an  exciting  cause  of 
the  inflammation.  In  this  country  we  see  it  most  marked  in  cases  of 
typhus  fever,  and  it  also  occurs  to  an  extreme  degree  in  the  malarial 
fevers  of  tropical  climate.s. 

Morbid  anatomy.— Suppose  we  examine  the  spleen  in  a case  of 
fatal  typhus.  It  is  found  much  enlarged— causiirg  stretching  of  the 
capsule— softened  (perhaps  diffluent),  and  very  vascular.  On  section, 
the  colour  is  dark  red,  becoming  greyish-red  in  prolonged  cases,  and 
grea.sy  looking  from  fatty  changes.  On  scraping  the  surface  then,  a 
dark  pus-like  fluid  exudes.  Microscopically,  the  blood-vessels  are  found 
gorged  with  blood  : in  an  early  stage  this  is  most  marked  near  the 
margins  of  the  adenoid  sheaths  of  the  vessels  ; later,  it  becomes  general. 
The  pulji  contains  an  excess  of  leucocytes,  and  the  epithelium  lining  the 
trabeculae  swells  up.  Now,  were  we  to  examine  the  spleen  in  a case  of 
typhoid,  scarlet,  smallpox,  or  diptheria,  we  should  find  somewhat  dif- 
ferent appearances.  In  these  disea.ses,  the  organ,  while  it  may  be  con- 
siderably enlarged,  is  firm,  instead  of  being  soft  : and  on  section,  the 
Malpighian  bodies  are  seen  to  be  swollen  and  prominent.  Under 
the  microscope,  the  adenoid  tissue  shows  pronounced  increase.  Again,  in 
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cases  of  intermittent  malarial  fever,  Uie  sjileen  shows  cerluiti  s])ecitil 
diameters.  In  the  lirst  place,  the  or^'uii  can  often  lie  observed  to 
swell  during  an  “interval,’’  and  sukside  during  an  “ intenni.ssion.” 
When  the  patient  dies  after  repealed  attacks,  the  organ  is  found  enor- 
mously enlarged,  and  of  linn  consistence,  the  term  “ague-cake”  being 
coimnonly  apidied  to  it.  'I'he  caj'sule  is  thickened,  and  freipiently  shows 
luilches  of  adhesions  from  ])eri.s])lenitis.  Microscopically,  the  connective 
tissue  element  is  greatly  hypertrophied,  and  there  is  a general  hyper- 
plasia of  all  the  elements.  In  addition,  pigment  is  deposited. 

Thus,  it  will  be  evident  that  the  appearance  of  the  spleen  may  often 
lead  us  to  suspect  the  nature  of  the  disease  from  which  the  patient  has 
died,  The  only  endemic  fever  in  which  the  spleen  does  not  become  en- 
larged is  yellow  fever,  and  this  is  probably  accounted  for  by  the  hannor- 
rhage  from  the  stomach  (Greenfield). 

Results, — (1.)  As  a rule,  with  the  subsidence  of  the  disease  the 
spleen  diminishes  in  size,  and  returns  nearly  to  its  normal  condition,  / 
though  it  may  remain  soft,  with  a wrinkled  capsule.  (2.)  Intense  / 
fevers,  such  as  ty2)hus  and  malaria,  sometimes  cause  such  a rajiid  swelling 
of  the  spleen  as  to  rufiture  the  cajisule.  (3.)  Supiiuration  occasionally  I 

results,  usually  in  typhoid  or  malaria.  When  an  abscess  forms,  it  is  i 

commonly  upon  the  surface,  and,  as  a rule,  it  causes  death  by  setting  up  j 
fatal  peritonitis.  But  an  abscess  has  been  known  to  make  its  way  i 
through  the  diaphragm  into  the  pleura,  or  even  to  open  jiosteriorly.  1 
(4.)  The  sjdeen  may  remain  jiennanently  enlarged,  a.s  we  have  seen  in  \ 
the  case  of  the  “ ague-cake  ” in  malarial  fever.  (5.)  A perisplenic 
abscess  is  sometimes  got  in  cases  of  inllauimatory  enlargement  of  the 
sjdeen,  though  it  may  result  from  other  diseases  of  that  organ.  How  it 
starts  is  unknown,  but  it  is  usually  situated  outside  the  convex  surface, 
and  limited  by  adhesions  formed  Avith  the  diaphragm  or  other  con- 
tiguous part. 


HODGKIN’S  DISEASE 

Produces  striking  changes  in  the  siileen.  The  organ  is  greatly 
enlarged,  but  retains  its  general  configuration.  In  consistence  it  is  tirni 
and  lle.shy,  and  its  colour  is  dark  from  congestion,  though  numerous 
pui'ide  2)atches  can  also  be  made  out  on  the  surl'ace.  On  section,  the 
colour  is  deep  red,  and  scattered  through  the  imlp  are  numbers  of  siiiaJl 
angular  (perlnqis  rounded)  translucent  yellow  masses,  that  have  been 
compared  to  boiled  suet.  In  a favourable  section,  they  can  be  seen 
branching,  evidently  corresponding  with  the  branching  arterie.s.  The.se 
masses  are  really  altered  Maljiighian  bodies,  and  they  have  undergone  a 
proce.s3  precisely  analagous  to  that  which  Ave  studied  in  the  lyiniih  glands. 
I lie  miCPOSCOpB  .-Iioavs  that  there  has  been  a librous  hypeipiasia  of  the 
adenoid  slieuth.s,  the  .stroma  bocoiiiiiig  denser  at  the  e.\i  eii.se  of  llic  lym- 
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pliuid  colls  which  gradually  diminish  in  nunrhcr.  Added  to  that,  there 
is  a deposit  of  golden  brown  pigment  around  the  advancing  iiuiss,  derived 
from  red  blood  corpuscles  which  have  been  assinulated  by  the  cells  lining 
the  pulp.  Perhaps  this  may  have  some  connection  with  the  anmmia, 
which  is  one  of  the  features  of  Hodgkin’s  disease. 

TUBERCULOSIS 

Does  not  alfect  the  spleen  as  a primary  disease,  but  the  organ  is  very 
commonly  involved  in  general  acute  tuljerculosis.  It  occurs  in  one  of 
two  forms  : — I.  Acute  Miliary  Tuberculosis,  in  which  small  grey  granu- 
lations are  often  abundantly  found  near  the  suidace,  and  in  the  capsule. 
On  section,  they  are  grey  and  tmnslucent,  and  prominent  above  the 
surface  ; fretpiently  they  show  central  yellow  points,  indicating  caseation. 
The  organ  is  enlarged  and  firm.  This  form  is  commonly  observed  in 
children  dying  of  acute  tuberculosis.  II.  Ape  Tuberculosis. — This  is 
unconimon  in  man,  but  it  is  sometimes  found  in  children.  The  spleen 
may  be  either  larger  or  smaller  than  normal.  On  section,  the  pulp 
shows  congestion,  and  distributed  through  it  we  find  large  masses  of 
tubercle,  usually  caseous,  varying  in  size  from  that  of  a pea  to  a walnut. 
They  resemble  the  suet  like  masses  in  lymphadenoma,  but  their  yellow 
appearance  usually  sullices  to  distinguish  them  from  the  latter.  The 
organ  sometimes  receives  the  name  of  “ hardbake  spleen.”  Microscopic- 
ally, the  ordinary  characters  of  caseous  tubercle  ai'e  to  be  made  out. 

SYPHILIS 

Rarely  afi’ects  the  spleen,  though  the  effects  may  be  manifested  in 
different  ways.  In  the  first  place,  the  organ  has  been  found  in  a state  of 
hypertrophy  in  cases  of  fatal  congenital  syphilis  in  infants.  All  the  ele- 
ments of  the  gland  seem  to  undergo  hyperplastic  increase.  Secondly, 
guuimata  have  occasionally  been  seen,  very  similar  to  those  in  the  liver 
(q.v.).  And,  lastly,  cicatrices  and  thickeidngs  of  the  capsule  have  been 
observed. 

PARASITES. 

I.  Hydatids  are  rare  in  the  spleen.  They  resemble  those  in  the 
liver.  II.  Fentastoma  denticulatum  occasionally  produces  small  cysts, 
which  usually  caseate.  As  a rule  they  ai'C  near  the  surface  of  the  organ. 


TUMOURS. 

I.  Primary. — The  commonest  primary  tumour  is  sarcoma.  Fibroma 
and  angioma  have  been  observed. 

II.  Secondary.--Sarcoma8  occur  secondarily  in  the  spleen  with 
greater  livapiency  than  any  primary  tumour  (Coats).  Cancer  occasionally 


occurs. 
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DISEASES  OF  SUITtAliENAL  BODIES. 
MALFORMATION 

Of  the  suprarenals  is  very  rarely  observed.  In  case  of  absence  of 
one  kidney,  the  suprarenal  remains.  Rut  the  latter  may  be  absent,  and 
when  sucli  is  tlie  case  malformations  are  generally  present  in  other 
viscera.  Accessory  suprarenals  have  sometimes  been  found  scattered  in 
the  region  of  the  solar  plexus. 

PIGMENTATION 

Occurs  very  constantly  in  old  age,  alfecting  chiefly  the  cortex  in 
its  deeper  layere.  Granules  of  pigment  are  deposited  in  the  cells,  which 
may  become  of  a uniform  yellow  tint. 

HAEMORRHAGE 

Within  the  suprarenals  is  uncommon.  Traumatic  injury  sometimes 
gives  rise  to  enonuous  swelling  of  the  organ.  Spontaneous  hajmorrhages 
occur  in  the  course  of  scarlet  and  other  fevers,  and  in  pernicious  anajmia 
(when  we  find  them  in  nearly  all  organs).  They  are  usually  small  and 
scattered. 

TUBERCULOSIS 

Of  the  suprarenals  occurs  in  cases  of  acute  general  tuberculosis.  It 
is  manifested  by  the  presence  of  scattered  tuberculiu’  granulations. 

MELASMA  SUPRARENALE. 

(addisou’s  disease). 

This  is  a disease  characterized  by  a bronzing  of  the  skin,  attended 
with  symi>toms  of  ansemia,  vomiting,  weakne.ss  and  cachexia,  and  usually 
ending  in  deatli.  Tlie  pigmentation  commences  in  the  more  exposed 
})arts  of  the  skin,  then  affects  parts  where  pigment  is  normally  found 
(around  the  nipples,  at  flexures,  etc.),  and  gradually  e.xtends  until  the 
whole  skin  shows  a deep  brown  colour  with  a pigmented  mottling.  The 
mucous  membranes  are  also  afl'ected  ; the  inside  of  the  mouth  appears 
as  if  it  had  been  stained  with  black  ink. 

Post  mortem. — The  suprarenal  bodies  show  more  or  less  advanced 
changes.  In  an  early  stage,  they  are  found  enlarged,  nodulated  and 
adherent  to  their  surrounding.s.  On  section,  lilu'ous  patches  are  seen, 
usually  with  a caseous  centre,  sometimes  with  an  abscess  or  cyst  for- 
mation. In  an  advanced  .stage,  the  entire  suprarenal  is  converted  into 
a caseous  mass,  surrounded  by  a thick  fibrous  capsule.  Both  organs  are 
commonly  afl'ected.  Under  the  microscope,  the  process  turns  out  to  be 
tubercular  in  nature  : the  general  apja-arance  is  that  of  tuberculosis, 
and  giant  cells,  as  well  as  tubercle  bacilli,  can  bo  distinguished.  So  the 
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disease  is  really  a local  tul)ercul(;sis,  though  in  a large  number  of  cases 
there  is  tuberculosis  in  other  parts.  In  many  cases,  changes  have  been 
observed  in  the  abdominal  .sympathetic,  and  semilunar  ganglia. 

TUMOURS 

Seldom  affect  the  suprarenals.  The  one  ofteue.st  observed  is  that 
described  by  Virchow  as  struma  lipomatosa  sjpprarenalis  which  is  a 
nodular  growth  consisting  essentially  of  fatty  j^ndular  tissue  (Ziegler), 
Primary  cancers  and  sarcomas  have  occasionally  been  seen,  and  they  may 
form  very  large  tumours.  Small  secondary  cancers  also  occur. 


DISEASES  OF  THE  THYEOID  GLAND. 
MALFORMATIONS. 

The  thyroid  is  rarely  absent  as  a whole,  but  portions  of  it  are  occa- 
sionally wanting.  Sometimes  it  is  abnonnally  large,  and  the  lobes  may 
be  multiple.  Small  accessory  glands  have  been  found  occupying  various 
situations  more  or  less  removed  from  the  normal  thyroid  body  : they 
have  even  been  discovered  in  the  interior  of  the  larynx.  Cases  of  extreme 
rarity  have  been  recorded,  where  the  isthmus  of  the  thyroid  instead  of 
lying  in  front  of  the  trachea  passed  behind  it  (between  the  trachea  and 
oesophagus). 

ATROPHY. 

In  the  disease  myxoedema,  which  is  characterized  by  oedema  and 
mucoid  degeneration  of  the  tissues,  with  slowly  increasing  loss  of  mental 
power,  we  very  constantly  find  a wasting  of  the  thyroid  gland.  And  it 
has  been  shown  by  experiment  on  monkeys  that  entire  removal  of  the 
thyroid  gland  is  followed  by  very  similar  nutritive  changes.  The  thyroid 
atrophies  normally  in  old  age,  like  many  other  organs. 

INFLAMMATION 

Of  the  thyroid  has  been  set  up  by  injury,  and  it  sometimes  results 
from  septic  fevers.  The  inflammation  may  be  so  intense  as  to  lead  to 
suppuration  and  abscess  formation.  Abscesses  sometimes  rupture  into 
surrounding  parts.  Acute  inflammation  attacks  goitrous  as  well  as 
nonnal  thyroids, 

GOITRE  OR  BRONCIIOCELE. 

These  are  terms  applied  to  many  forms  of  general  or  localized  en- 
largement of  the  thyroid  glnnd.  The  enlargement  may  be  congenital  or 
acquired.  A convenient  clinical  classification  of  the  varieties  of  goitre 
is  into,  I.  Vascular,  11.  Cystic,  HI.  Fibrous,  IV.  E.xophthalinic. 
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I.  VaBcnlar  goitre  usually  occurs  late  in  life  and  is  a transient  con- 
dition. It  arises  from  a siinide  liypenoniia,  causin''  an  undue  distension 
of  tlie  Llood  ve.ssels.  The  enlai-j^ement  is  nearly  always  .'jymnietrical. 

II.  Cystic  goitre  is  the  commonest  form,  often  causing  enormous 
swelling  of  the  gland.  On  e.'camination  the  gland  is  found  to  he  full  of 
small  cysts,  which  seem  to  re.sultfrom  hypertroithy  of  the  gland  follicles. 
The  cy.sts  usually  contain  a clear  colfee-grouud  coloured  liuid,  sometimes 
tinged  with  hlood.  At  other  times,  the  contents  are  chielly  of  a colloid 
nature,  evidently  due  to  increase  of  the  normal  colloid  contents.  A 
cystic  goitre  is  frecpiently  a-symmetrical. 

III.  Fibrous  goitre.  This  results  from  a chronic  hyper2)la.sia  of  the 
fibrous  stroma  of  the  gland  ; the  follicles  being  obliterated  and  the 
gland  becoming  solid  and  indurated. 

IV.  Exophthalmic  goitre,  or  Graves’  disease,  is  a condition  in  which 
the  leading  phenomena  are  (1)  vascular  disturbance,  manifested  by 
{aj  rapidity  and  irregularity  of  heart’s  action,  and  CbJ  dilatation  of 
vessels  in  the  head,  neck,  thorax,  and  upper  arms  : (2)  goitre, — second 
in  point  of  time.  It  is  small  in  size,  and  is  mainly  of  the  “ va.scular  ” 
type,  although  there  is  commonly  some  hypertrophy  of  the  gland 
texture.  The  occurrence  of  goitre  may  be  secondary  or  accidental  in  the 
disease  : (3)  jirotrusion  of  the  eye-balls,  “ exophthalmos.”  This  is  the 
last  to  make  its  appearance,  and  is  not  always  developed.  When  jmesent, 
the  individual  cannot  close  his  eyelids,  and  the  eye  is  liable  to  become 
inflamed  from  the  con-stant  and  undue  exposure. 

Aetiology  of  goitre.  At  pre.sent,  Jiathologists  are  not  agreed  as 
to  the  primary  cause  or  causes  ot  goitre.  No  doubt,  many  cases  can  be 
explained  by  an  increased  blood  sup|)ly  to  the  organ,  though  how  this 
comes  about  is  unknown.  But  goitre  is  essentially  an  endemic  disease  ; 
it  is  extremely  common  in  the  Alps  and  other  mountainous  districts, 
and  in  Derbyshire  it  is  met  with  so  frequently  as  to  give  rise  to  the  expres- 
sion “ Derbyshire  neck.”  Further,  it  i.s  known  that  strangers  taking  uj) 
their  abode  in  such  districts  often  acquire  the  disease,  whereas  goitrous 
individuals  have  been  cured  by  removing  from  these  districts  into  others 
where  it  is  unknown.  So,  evidently,  there  must  be  some  local  agency — 
whether  in  the  soil,  the  water,  the  air,  or  other  medium— that  favours 
the  condition.  Probably  this  local  cause  is  of  the  nature  of  a miasma, 
arising  from  certain  kinds  of  rock  or  soil.  The  mineral  dolomite  is 
largely  found  in  many  goitrous  districts.  On  the  other  hand,  the  exciting 
agent  may  enter  the  body  in  diinking  water.  But  how  it  operates  we 
cannot  tell.  We  can  gather  that  it  has  the  power  of  inllueneing  the 
unborn  foetus,  because  the  disease  is  often  congenital. 

The  condition  of  exopthalmic  goitre  requires  a further  exiilanation. 
It  appeal’s  to  be  of  neurotic  origin,  involving  the  vaso-mntor  centre  and 
l)erhaj)s  the  pneumogastric  neiwe.  The  entire  vagus  certainly  cannot  be 
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implicated,  because  the  lungs  and  stomach  are  not  deranged  ; there 
seems  to  be  a combined  eflect  between  some  portion  of  the  nerve  with 
the  vaso-iuotor  centre.  We  know  that  the  heart  is  very  readily  atfected 
by  the  emotions,  palpitating  on  e.xcitement  of  various  kinds ; and 
pos.sibly  e.xopthalmic  goitre  may  follow  a powerlul  shock  applied  to  the 
nerve  centre  that  governs  the  heart  through  the  pneumogastric  nerve. 

The  function  of  the  thyroid  has  been  the  subject  of  prolonged  inves- 
tigation. It  seems  certain  that  the  gland  manufactures  something  which, 
absorbed  into  the  blood,  ministers  to  the  nutrition  of  the  nervous 
system. 

TUMOURS. 

Various  forms  of  adenoma  have  been  described.  Wolfler  speaks 
of  (1)  Foetal,  (2)  Gelatinous,  (3)  Myxomatoins,  and  (4)  C'olumnar-cclled. 
They  are  innocent  tumom-s.  The  first-nameil  develops  from  some 
embryonic  residue,  though  its  growth  may  not  be  api)arent  till  puberty 
or  pregnancy.  It  produces  variously  sized  vascular  nodes,  having  an  im- 
j)erfectly  developed  gland  structure.  The  gelatinous  form  is  really  a 
cystic  formation,  the  cysts  being  filled  with  colloid  material.  It  consti- 
tutes one  variety  of  cystic  goitre.  The  myxomatous  adenoma  results 
from  a transformation  of  either  of  the  firet  two  forms.  Columnar  celled 
adenoma  is  a rare  form.  The  tumour  is  made  up  of  vesicles  lined  with 
columnar  cells  and  travei'sed  by  irregular  bands  made  up  of  the  same 
kind  of  cells.  Malignant  Adenoma  of  the  thyroid  is  a tumour  that  closely 
resembles  carcinoma.  It  grows  rapidly,  is  very  vascular,  and  recurs 
after  excision. 

Carcinoma  of  the  thyroid  occurs  in  regions  where  goitre  is  endemic, 
and  usually  develops  in  an  e.xisting  goitrous  growth.  It  assumes  various 
forms,  but  usually  api)cars  as  a soft  tumour  situated  in  one  lobe  only, 
and  having  an  alveolar  structure.  Sarcomas  sometimes  develop  in 
the  thyroid.  They  .seldom  involve  the  whole  gland. 


DISEASES  OF  THE  THYMUS  GLAND. 

The  thymus  is  a ductless  gland,  situated  behind  the  manubrium 
sterni,  and  consisting  of  two  elongated  lobes  attached  along  their  con- 
tiguous borders.  In  structure  it  resembles  a lymphatic  gland,  and 
there  are  numerous  I3  nijdiatic  vessels  in  ndation  to  it.  The  thymus 
attains  its  full  size  in  the  second  year  of  infancy,  after  which  it  remains 
unaltered  for  some  years.  About  the  tenth  year  it  atrophie.s,  and  soon 
nothing  remaiTis  to  mark  its  site  but  .some  fibrous  and  fatty  ti.ssue  with 
the  remains  of  a few  blood -ves.sels.  Occasionally  the  gland  persi.sts  in 
the  adult  for  a number  of  yeai-s.  This  is  the  moat  common  morbid 
change  in  connection  with  it,  but  it  occasions  no  functional  disorder. 
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INFLAMMATION 

Of  the  thymus  gland  has  been  observed.  Pyaemia  lias  been  known 
to  cause  pus  formation  in  the  gland.  Secondary  inflammation  may  be 
communicated  from  suppurating  cervical  glands  in  children. 

TUMOURS. 

In  cases  of  Hodgkin's  disease  in  children  the  thymus  becomes  the 
seat  of  a lymphadenomatous  growth,  similar  to  that  which  besets  the 
lymphatic  glands.  Then,  in  leucocythcemia,  sarcomatous  tumoui-s  occa- 
sionally develop  in  the  glands.  Besides,  the  thymus  forms  tlie  starting 
]M)int  for  a number  of  mediastinal  tumours,  some  malignant  and  others 
not  (Greenfield).  Their  structure  resembles  that  of  a lymphoma  very 
often. 


DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

I.  The  HEART  and  its  MEMBRANES. 

The  muscle  substance  of  the  heart,  the  pericardium,  and  the  endo- 
cardium are  liable  to  be  commonly  implicated  in  various  morbid  processea 
But  we  shall  take  up  in  order  the  diseases  which  affect  them  severally, 
and  refer  incidentally  to  any  joint  condition. 

A.  The  PERICARDIUM. 

MALFORMATIONS. 

These  are  few  in  number  and  uncommon.  Total  absence  of  the  sac 
has  been  observed.  The  heart  in  such  a case  occupies  the  left  pleural 
cavity.  In  other  cases  there  has  been  partial  deficiency.  Occasionally, 
cyst-like  diverticula  have  been  seen, 

HYDROPERICARDIUM 

Is  a name  applied  to  the  distension  of  the  sac  with  dropsical  fluid, 
i.e.,  it  is  a dropsy  of  the  pericardium.  It  is  seldom  seen  alone,  nearly 
always  along  with  general  dropsy.  It  gives  rise  to  no  special  appear- 
ances, although  when  long  pei-sistent,  the  epicardial  epithelium  swells 
and  becomes  clouded.  The  amount  of  fluid  in  the  sac  is  never  great, 
unless  there  has  been  concuncnt  pericarditis. 

MILK  SPOTS, 

So  called,  are  very  common  pathological  conditions,  occuring  in 
about  half  the  cases  examined  post  mortem  (Coats).  They  are  white 
opaque  patches  of  thickened  pericardium,  situated  on  the  anterior  surface 
of  the  heart — usually  over  the  right  ventricle,  less  frequently  over  the 
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apex  of  the  left  ventricle.  They  involve  the  vi.sceral  layer,  less  com- 
monly the  pai  ietal  layer  of  the  uienibraue.  The.se  patches  vary  much 
in  size,  ranging  from  minute  spots  to  areas  almost  as  large  as  the  heart 
itself,  and  they  have  no  definite  outline.  They  seldom  i-eacli  any  great 
thickness,  but  some  of  them  grow  so  thick  iis  to  acquire  a cartilagenous 
consistence.  Tlie  microscope  .shows  that  the  patches  consist  simply 
of  thickened  pericardium,  with  an  epithelial  covering. 

Cause. — Milk  spots  were  very  common  in  soldieis  in  the  days  when 
“cross  belts”  were  used  to  support  their  knapsacks.  Accordingly,  the 
name  of  “soldiers’  spots”  was  formeily  applied  to  them,  and  they  were 
regiirded  sis  the  result  of  friction  from  the  heavy  pressure  of  the  belt  over 
the  prmcordia.  They  are  no  doubt  caused  by  a pereistent  irritation  of 
the  pericardium  from  contact  with  the  sternum,  which  irritation  sets  up 
chronic  inflammation  in  the  membrane,  and  leads  to  its  thickening.  So 
the  condition  is  constantly  observed  in  cases  of  cardiac  hypertiophy. 

H^MOERHAGES 

Of  very  varying  extent  have  been  met  with  both  in  and  within  the 
pericardium.  We  may  divide  them  into — 

I.  Ecchymosfs. — Minute  extravasations  of  blood  take  place  into  the 
pericardium  (as  into  other  serous  as  well  as  synovial  membranes)  in  the 
course  of  many  fevere  and  in  some  forms  of  blood  poisoning.  They 
have  also  been  discovered  in  cases  of  death  from  obstruction  to  tlie 
ciirdiac  circulation.  The  ecchymoses,  as  a rule,  ai-e  limited  to  the  epi- 
cardium  in  its  deeper  layers,  not  coming  to  the  surface,  and  they  are 
oftenest  seen  at  the  base  of  the  heart,  on  its  posterior  aspect. 

II.  Larger  Hssmorrhages,  making  free  vent  into  the  sac  of  the  peri- 
cardium, may  result  from  a number  of  causes.  Thus,  we  may  enumerate 
(a)  traumatism,  e.g.^  a stab  or  other  injuiy  ; (b)  aneurism  of  heart  or 
ascending  aorta,  leading  to  rupture ; (c)  pericarditis,  either  simple, 
tubercular,  or  cancerous. 


PERICARDITIS, 

Or  inflammation  of  the  pericardium,  is  a common  enough  condition. 

The  causes  of  it  are  numerous,  but  by  far  the  most  frequent  of 
these  is  acute  rheumatism.  That  disease  furnishes  at  least  90  per  cent 
of  the  cases  (Greenfield).  Next  in  frequency  is  Bright’s  disease,  and 
much  more  rarely  it  is  due  to  specific  fevers.  Then,  the  inflammation 
may  be  secondary  to  inflammations  of  adjacent  parts,  vizt.  : — the  lung, 
with  its  pleural  sac,  the  heart  wall,  anti  the  mediastinum.  Lastly, 
various  growths  in  the  membrane  itself — including  tubercle,  cjuicer,  and 
.sjircoma— may  set  up  inflammation.  Very  rarely  indeed  does  pericar- 
ditis follow  a traumatic  injury. 
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Characters,  iis  observetl  in  a cas.'  of  common  rheumatic  pericar- 
ditis. The  proces.s  lusually  commences  in  tlie  region  of  tlie  great  heart 
ves-sels,  but  very  soon  s])reads  to  tlie  wliole  surface  ; it  is  seldom  limited 
to  the  sUirting  point.  This  would  seem  to  indicate  that  the  irribint  is 
cjirried  hither  and  thither  in  the  sac  by  the  motions  of  the  heart  and 
natural  currents  of  the  serous  contents  (Coats). 

xVs  seen  with  the  naked  eye,  the  first  thing  to  hajipen  is  an  injec- 
tion of  the  membrane,  attended  with  a di.sappearance  of  its  natural 
glo.s8  and  a roughening  of  its  surface.  (.\s  might  be  exiiected  these 
phenomena  can  be  but  rarely  observed,  since  the  jiatient  seldom  suc- 
cumbs at  this  stage).  Then  exudation  from  the  engorged  ve.s.sels 
follows,  and  serous  fluid  begins  to  accumulate  in  the  siic.  Accompany- 
ing this,  there  is  a deposit  of  fibrin  upon  the  epithelial  surface — 
commonly  that  of  the  visceral  layer.  To  begin  with,  this  deposit  is  an 
exceedingly  delicate  layer,  white  and  soft,  and  very  easily  separable  ; 
but  as  the  inflammation  becomes  more  intense,  more  fibrin  is  deposited, 
layer  upon  layer,  until  a thick  mass  or  “ false  membrane”  is  formed.  It 
is  now  irregular  and  shaggy  in  appearance,  though  still  remaining  white 
and  very  soft,  and  it  cannot  be  entirely  separated  from  the  membiami. 
After  a period  of  48  hom-sfrom  the  commencement  of  the  inflammation, 
the  false  membrane  is  thickened  and  adherent,  and  cannot  be  sej)arated  : 
so  that  the  condition  of  the  fibrinous  exudation  affords  some  clue  to  the 
duration  of  the  process  (Greenfield).  But  meanwhile,  the  .sjic  has  been 
gradually  distended  with  the  ])ei-si.stent  serous  effusion,  whicli  may 
come  to  obliterate  entirely  the  potential  cavity  of  the  sac  by  interposing 
a continuous  layer  of  fluid  between  its  visceral  and  parietal  layere. 
More  usually,  however,  the  epithelial  surfaces  come  together  at  one  or 
more  spots,  and  this  circumstance  determines  what  is  popularly  s])oken 
of  as  the  “honeycombed”  or  “pine-apple”  appearance  of  the  fibrinous 
mass.  The  incessant  motion  of  the  heart  ap])ea]-s  to  alternately  make  and 
break  contiict  between  the  visceral  and  parietal  layei-s  at  the  sjiots  in 
question,  just  .-is  one  might  do  with  two  j)ieces  of  bread  thickly  spread 
with  very  soft  butter.  It  will  be  evident  that  this  peculiar  aj)i)earance 
will  be  most  marked  on  those  parts  of  the  jjericardium  where  the  heart 
meets  with  most  resistance  to  its  expansion,  hence  on  the  anterior 
aspect  where  it  touches  the  parietes.  After  some  time,  we  will  find  the 
pericardial  sac  more  or  less  obliterated  by  complete  or  pai-tial  adhesion 
of  its  two  layera. 

Microscopically. — In  the  early  stage  there  is  congestion  of 
blood  vessels  in  tlie  deep  layers  of  the  pericardium  and  epicardiuni, 
with  commencing  leucocyte  exudation  around.  The  epithelium 
shows  cloudy  swelling,  and  the  connective  fibres  throughout  the 
membrane  are  also  swollen.  Some  hours  later,  coagulabic  lymjdi  is  seen 
on  the  siu'face  : it  is  almost  translucent,  and  presents  numerous  small 
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space.s  wliich  now  contain  a few  leucocytes  but  very  rapidly  become 
filled  witli  these  cells,  as  well  as  with  detaohed  epithelial  cells  and 
numbers  of  red  blood  corpuscles.  The  leucocyte  exudation  has  in- 
creased. After  a few  days,  when  the  false  membrane  has  become 
adherent,  we  notice  that  the  connective  tissue  element  has  proliferated, 
especially  near  the  vessels,  and  that  granulations  are  in  process  of 
formation,  i.e.,  new  vessels,  accompanied  by  connective  tissue  cells,  are 
shooting  into  the  .superficial  layers  of  the  pericardium  and  epicardium, 
and  beginning  to  penetrate  the  false  membrane.  Leucocytes  in  great 
numbei-s  ai'e  also  seen.  Later  still,  we  observe  the  fibrin  being  partly 
absorbed  and  partly  eaten  up  by  the  granulations,  so  that  by  and  by 
a layer  of  granulation  tissue  occupies  the  place  of  the  former  fibrinous 
layer.  The  serous  effusion  is  is  now  absoi-bed,  and  the  visceral  and 
parietal  pericardium  come  in  contact,  resulting  in  more  or  less  complete 
coalescence  of  the  granulating  surfaces.  There  tlien  ensues  a gradual 
conversion  of  the  granulation  tissue  into  connective  tissue,  so  that  the 
pericardial  sac  is  wholly  or  partially  obliterated. 

The  above  is  a description  applicable  to  atypical  case  of  pericarditis, 
but  there  is  very  great  variation  in  the  phenomena,  depending  on  the 
exciting  cause  and  other  conditions.  Thus,  in  the  fii-st  place,  the  inflam- 
mation may  lead  to  a simple  serous  exudation  with  little  else,  and  so  it 
is  common  to  term  this  a serous  pericarditis.  Or,  the  leading  feature 
may  be  a fibrinous  exudation  with  little  or  no  serous  distention  of  the 
sac,  and  this  is  termed  a dry  or  plastic  pericarditis.  Again,  there  may 
be  extravasation  of  blood  into  the  sac  mixed  with  the  serum,  consti- 
tuting luemorrhagic  pericarditis.  This  is  rare,  and  occura  mainly  after 
Bright’s  disease  and  in  alcoholic  subjects,  also  in  cjises  of  cancerous 
origin.  Sometimes,  the  inflammation  is  of  a sejRic  nature,  e.g.,  follow- 
ing empyema,  and  then  the  pericardial  sac  may  contain  pus ; such  a 
condition  is  known  as  purulent  pericarditis.  It  is  also  caused  by  the 
rupture  of  pyaemic  abscesses  of  the  heart  into  the  pericardial  sac.  Then, 
where  the  condition  is  associated  with  tuberculosis,  the  combination  is 
named  tubercular  pericarditis.  This  may  either  be  primary,  or  secondary 
to  tubercle  in  the  lung  and  pleura.  In  either  case,  there  is  very  little 
serous  effusion,  but  this  usually  tm-ns  purulent  and  then  caseous.  In 
the  primary  form,  tubercle  follicles  are  found  amongst  the  granulation 
tissue.  In  the  secondary  form,  which  is  more  chronic,  we  find  groups 
of  tubei-cle  follicles  arranged  round  a caseous  centre,  and  giant  cells 
can  be  distinguished  in  them. 

Results  of  Pericarditis.— If  the  irritation  subsides  within  a day 
or  two,  the  serous  exudation  and  coagulable  lymph  may  be  entirely 
absorbed,  and  the  membrane  regain  its  normal  apj^earance  and  struc- 
tui-e.  But  such  an  issue  is  very  rare.  The  usual  coui-se  is  foradhesions 
to  form  between  the  visceral  and  parietal  layers,  as  already  explained. 
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This  is  attended  in  chronic  cases  with  more  or  les.s  tliickening:  occasion- 
ally there  is  thickening  without  adhesion.  Such  thickenings  constitute 
the  “milk  spots”  which  we  recently  considered.  Then,  as  we  have 
already  seen,  a serous  pericarditis  occasionally  becomes  purulent ; the 
pus  may  afterwards  caseate  and  idtimately  ailcify.  Again,  pericarditis 
may  extend  in  the  direction  of  the  heart,  or,  on  the  other  hand,  outside 
the  sac.  In  the  fii-st  case,  a superficial  myocarditis  results,  which  may 
extend  deeply  and  cause  serious  damage  to  the  heart  wall,  as  w'e  shall 
afterwards  see.  In  the  seconil  case,  cellulitis  is  set  up  in  the  media- 
stinum, and  adhesions  form  with  surrounding  parts.  Further,  a common 
result  of  pericarditis  is  hypertrophy  of  the  heart,  and  this  can  be 
explained  in  sevenil  ways  ; but  it  will  be  more  convenient  to  defer  the 
explanation  until  the  subject  of  cardiac  hypertrophy  is  tak?n  up. 

TUMOUES 

Of  the  pericsirdium  are  nearly  always  secondary.  The  most 
important  ones  are  melanotic  sarcoma,  cancer,  and  fibroma.  Sarcomas 
most  fi'equently  spread  from  the  mediastinum. 


B.  The  ENDOCARDIUM. 

HAEMORRHAGES. 

In  cases  of  septic  poisoning,  minute  extravasations  of  blood  have 
been  found  in  the  endocardium,  and  usually  in  its  deeper  part  They  are 
most  common  in  the  left  ventricle.  Probably  they  result  from  plugging 
of  the  vessels  with  bacteria. 


FATTY  DEGENERATION 

Of  the  endocardium  is  nearly  always  associated  with  a similar 
condition  in  the  heart  wall. 

Causes. — (l)  Wasting  diseases,  e.g.,  leucocythsemia,  pernicious 
ana;mia,  and  Addison’s  disease.  (2)  Poisons,  especially  i)hosphorus, 
arsenic,  antimony,  and  alcohol. 

Characters. — The  degeneration  tends  particularly  to  attack  the  left 
veutric^  and  is  oftenest  seen  on  the  papillajy  muscles  and  the  anterior 
cusp  of  the  mitral  valve.  It  produces  patches  which  are  paler  than  the 
healthy  membnuie,  and  may  be  tinged  of  a yellow  hue.  A very  com- 
mon result  of  the  condition  is  calcification. 


WAXY  DEGENERATION 

Affects  the  endocardium,  in  common  with  many  other  parts,  in 
cases  of  general  waxy  disease. 

Characters. — The  situation  of  the  change  is  not  constant,  but  it 
iiivolves  the  auricles  more  frequently  than  the  ventricles.  The  elements 
afl’ected  are  chie^yTlie  capillaries,  which  are  spamely  distributed  in  the 
deeper  layere  of  the  membrane  ; in  advanced  stages,  the  connective 
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.tissue  fibres  also  become  waxy.  To  the  naked  eye,  the  appearance  is 
not  characteristic  ; and  we  have  to  rely  uj)on  staining  wdth  iodine  to 
diagnose  the  condition. 

URATIC  INFILTRATION. 

Deposits  of  urates  of  sodium  have  been  observed  on  the  mitral  and 
less  frequently  on  the  aortic  valves,  involving  their  endocardial  cover- 
ing. The  deposits  occur  in  cases  of  gout.  They  resemble  calcified 
material,  and  might  be  mistaken  for  evidence  of  calcareous  degenera- 
tion, but  the  application  of  the  Murexide  teat  at  once  distinguishes 
between  the  two  conditions. 

ENDOCARDITIS, 

Or  inflammation  of  the  endocardium,  may  assume  one  of  three 

forms— 

I.  Simple  Acute  Endocarditis  ; also  called  “ warty  ” or  “ vegeta- 
tive ” endocarditis.  This  is  the  common  form. 

II.  Ulcerative  Endocarditis;  primary  or  secondaiy. 

III.  Chronic  Fibrous  Endocarditis  ; usually  secondary  to  I.  or 
II.,  sometimes  primary. 

Causes. — These  are  very  much  the  same  as  the  causes  that  give 
rise  to  pericarditis.  Acute  rheumatism  accounts  for  the  vast  majority 
of  acute  cases  ; Bright’s  disease  for  most  of  the  remainder.  Acute 
pneumonia,  pyiemia,  and  septicaimia  furnish  a small  percentage  of 
cases. 

Sites. — Endocai'ditis  in  the  adult  almost  invariably  manifests  its 
effects  on  the  left  aide  of  the  heart,  very  seldom  on  the  right  side.  In 
foetal  endocarditis,  on  the  other  hand,  the  right  heart  alone  is  usually 
attacked.  Further,  both  in  the  adult  and  fcetus,  the  results  ai-e  most 
frequently  evident  in  connection  with  the  heart  valves.  The  reason  of 
these  limitations  appeal's  to  be  that  the  exciting  irritant  acts  specially 
on  such  parts  as  ai'e  exposed  to  greatest  friction — either  from  contact 
with  the  blood  or  with  one  another.  We  know  that  in  acute  rheuma- 
tism the  special  irntant  “affects  the  joints  where  the  synovial  mem- 
branes lie  against  each  other,  and  in  the  movements  of  the  joints  are 
moved  on  one  another.  It  is  as  if,  in  addition  to  the  irritant  in  the 
blood,  the  mechanical  iiritation  of  friction  were  necessary  to  the  occur- 
rence of  inflammation  ” (Coats).  It  can  now  be  readily  understood  that 
in  adult  life  the  mitral  valve  is  most  commonly  affected,  and  on  its 
auricular  surface  ; less  frequently  the  ventricular  aide  of  the  aortic 
valve.  Probably  the  venous  state  of  the  blood,  which  constantly 
obtains  in  the  right  heart  during  adult  life,  exerts  a controlling  in- 
fluence on  all  inflammatory  processes  there. 
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I.  SIMPLE  VEGETATIVE  ENDOCARDITIS. 

Characters.— Along  the  line  of  contact  of  the  valvular  cusps 
swelling  and  thickening  first  occur,  acconijmnied  by  thickening  of  the 
chorda)  tendinea\  The  parts  appear  translucent  and  gelatinous,  though 
that  may  be  obscured  by  blood  staining,  which  rendei-s  them  pink. 
Later,  the  cusps  become  roughened,  and  successive  layers  of  librin  are 
dej)osited  on  them,  until  a fringe  of  small  papules  or  warts  occupies  the 
lines  of  contact.  These  w'arts  are  soft,  friable,  semi-translucent,  and 
non-vascular,  though  sometimes  blood-stained.  The  chorda)  tendinese 
are  now  greatly  swollen  and  very  brittle.  The  papules  continue  to 
increase  in  size,  coalesce  to  form  masses  which  are  opaque  and  granular- 
looking,  and  when  detached  expose  a rough,  ulcerated  surface.  Micro- 
scopically, a fully  developed  vegetation  closely  resembles  granulation 
tissue,  but  it  contains  no  blood-vessels.  The  base  of  the  growth  is 
largely  composed  of  a mass  of  small  round  cells,  wdiich  are  derived 
from  proliferation  of  connective  tissue  cells  in  the  endocardium. 
They  stain  deeply  with  picro-carmine.  On  the  top  of  these  there  is 
some  granular  debris,  which  appeal's  yellow  with  the  same  stain;  while, 
at  the  margin  of  the  growth,  there  is  a thin  layer  of  fibrin  that  takes 
on  a pink  stain.  A few  leucocytes  may  be  found  scattered  through  the 
granulation.  If  we  stain  a vegetation  with  methyl-aniline  violet  and 
examine  under  a high  power,  numbei's  of  micrococci  c<ui  often  be  seen. 
Probably  they  are  of  subordinate  importance,  and  only  accessory  ; they 
are  not  of  the  virulent  kind  found  in  the  ulcerative  form  of  the  disease. 

Results. — These  depend  to  some  extent  upon  the  valve  affected. 
Tliere  is  very  rarely  a return  to  normal.  Commonly,  the  process  is  pro- 
longed until  the  new  growths  are  converted  into  fibrous  tissue  ; in  the 
case  of  the  mitral  valve,  this  leads  to  adhesion  of  the  cusps  and  naiTOwing 
of  the  auriculo-ventricular  orifice  (mitral  “stenosis”).  The  chorda- 
tendinea  participate  in  the  fibrous  metamorphosis,  and  consequently 
often  become  slioi-tened.  This  of  course  will  prevent  the  valve  from 
closing  perfectly,  and  so  bring  about  the  condition  of  “incompetence.” 
On  the  other  hand,  the  valves  instead  of  becoming  adherent  may  shrink, 
so  that  the  cusps  cannot  meet ; this  is  a frequent  outcome  of  aortic  endo- 
carditis, and  causes  incompetence  of  the  aortic  valve. 

But  very  different  sequela  may  also  be  got.  The  valves  frequently 
become  softened  by  the  inflammation,  and  in  their  consequent  weak 
condition  they  give  way  and  stretch  under  the  force  of  the  blood  current. 
This  may  be  followed  by  (a)  rupture,  (b)  ulceration,  or  (c)  aneurism. 
When  a cusp  ruptures,  the  valve  nece.ssarily  becomes  incompetent.  In 
the  case  of  ulceration  ensuing,  pieces  of  vegebitious  are  often  broken  off 
and  ai  e carried  to  other  organs,  producing  embolism.  Tliese  organs  are 
chiefly  the  spleen,  kidney,  and  brain  ; and  they  become  the  seat  of 
simple  embolic  infarction.  (We  shall  inunediately  see  that  emboli  from 
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ulcerative  emlocarditis  invju’iably  produce^  embolic  absces-ses).  Some- 
times the  softened  valve  continues  to  yield  beneath  the  blood  pressure, 
gradually  thins  out  and  bulges  so  jis  to  form  a small  bag,  dej^ending 
from  the  valve,  and  this  constitutes  aneurism  of  a heart  v'alve.  The 
commonest  seat  of  such  an  aneurism  is  the  ao’rtic  valve,  and  the  sac 
bulges  into  the  ventricle — as  one  might  naturally  ex|>ect,  from  the 
direction  in  which  the  blood  presses  upon  the  valve.  If  it  were  on  the 
mitral  valve,  it  would  protrude  into  the  auricle.  The  aneurism  may  in 
coui-se  of  time  ruptui'e,  and  in  consequence  of  the  perforation  a fragment 
of  the  valve  may  become  loose  and  hang  down  into  the  cavity.  This  by 
successive  deposits  of  fibrin  will  sometimes  form  a long  fringe,  which 
eventually  touches  some  paid  of  the  endocardium,  and  this  becomes  the 
starting  point  for  a new  process. 

II.  ULCERATIVE  ENDOCARDITIS. 

As  we  have  seen,  this  may  be  a sequel  of  vegetative  endocai’ditis 
and  its  leading  eharaeters  have  been  mentioned.  But  the  disease 
also  occurs  in  a primary  form,  and  possesses  special  features  which 
justify  its  cliissification  apart  from  the  secondary  variety.  These 
features  are  mainly  five  in  number.  (1)  Primary  ulcerative  endocar- 
ditis is  due  to  septic  an<l  specific  influences,  for  it  occurs  in  pysemia, 
acute  pneumonia,  malariiil  fever,  puerperal  fever,  &c.  (2)  Its  local 

action  is  more  rapid,  destructive,  and  widespread  than  in  the  simple 
form.  The  heart  wall  sometimes  becomes  involved,  and  has  even  been 
perforated.  The  inter- ventricular  septum  esjjecially  has  repeatedly  been 
ulcerated  through  at  the  upper  part.  Or,  an  abscess  may  form  in  the 
heart  wall,  and  lead  to  an  acute  aneurisnj  of  the  wall.  (3)  Nor  does 
it  confine  itself  to  the  left  side  of  the  heart : the  right  heart  is  frequently 
affected.  (4)  The  fragments  of  vegetations  which  are  carried  into  the 
circulation  give  rise  to  embolic  abscesses  in  the  organs  which  harbour 
them.  (5)  In  the  ulcerated  vegetations  colonies  of  micrococci  are  found. 
Similar  organisms  can  be  observed  in  great  numbei-s  in  the  embolic 
abscesses.  Mieroscopieally,  the  vegetations  have  a general  resem- 
blance to  those  of  the  simple  disease,  but  there  is  added  the  ulcerated 
sui-face,  with  crowds  of  micrococci  in  the  coagidated  fibrin  which 
forms  the  margin  of  the  growth. 

As  in  simple  endocarditis,  so  in  the  ulcerative  form,  aneurism  or 
perforation  of  a valve  may  happen.  But  the  disease  never  heals,  how- 
ever produced  ; and  the  true  primai-y  form  is  always  fatal. 

III.  CHRONIC  FIBROUS  ENDOCARDITIS 

Commonly  follows  on  the  acute  form  and,  like  it,  is  associated  with 
acute  rheumatism.  The  })rimaiy  process  simply  continues,  with  modi- 
fied intensity,  and  there  is  a gradual  couvei-sion  of  the  granulations 
into  connective  tissue,  which  slowly  extends  to  the  remaining  structure^ 
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of  the  valve.  Tlie  immediate  result  is  a groat  thickening  of  the  valve 
and  its  attachments,  with  coincident  shrinking.  Tliis  may  lead  to 
incompetence.  On  the  other  h:uid,  adliesions  occasionally  form,  and 
this  causes  stenosis.  Hut  very  often  secondary  changes  occur  in  the  \ 
valves  : they  become  fatty,  and  then  impregnated  with  lime  salts.  | 
“ This  condition  is  of  such  frefjnent  occurrence  that  it  may  be  regarded 
as  the  normal  termination  of  iugjcarditis.”  The  valve  is  now  rigid, 
and  if  a large  inece  of  it  be  broken  off— as  sometimes  happens— the 
resulting  embolism  may  be  of  serious  consetpieuce. 

There  is  a form  of  chronic  endoc<irditis  which  is  closely  allied  with 
atheroma.  It  most  frequently  affects  the  aortic  valve,  when  we  find 
simultaneous  atheroma  of  that  vessel.  Like  atheroma,  therefore,  this 
disease  occurs  in  advanced  life,  and  it  attacks  those  whose  occuj)ations 
eutiiil  much  strain  on  the  circulation.  The  morbid  alterations  pi-o- 
duced  are  veiy  much  like  those  mentioned  in  relation  to  the  secondary 
variety,  but  perhaps  they  are  less  marked  than  the  latter. 

LESIONS  OF  CARDIAC  VALVES  and  tiieiu  EFFECTS. 

{A.)  SINGLE  LESIONS. 

I.  Mitral  Valve. 

(1)  Mitral  incompetence,  usually  caused  by  puckering  of  the 
valves,  and  shortening  and  thickening  of  the  chordm  tendinea*. 
The  blood  is  permitted  to  regurgitate  from  the  ventricle  into  the 
auricle  at  each  systole.  Consequently  (a)  the  left  ventricle  hyper- 
trophies to  compensate  for  what  is  taken  off  its  propelling  effect  by  the 
regurgitation.  But,  more  impoitant  (i),  the  left  auricle  dilates  and 
hjqiertrophies.  This  gradually  tells  tqion  the  pulmonary  circulation, 
so  that  (c)  the  right  ventricle,  and  subsequently  the  right  auricle, 
dilates  and  hypertrophies.  The  rno.st  prominent  idienomena  are  the 
dilatation  of  the  left  auricle  and  hyj)ertrophy  of  the  right  ventricle, 
causing  the  heart  to  assume  a somewhat  (piadrilateral  shape. 

(2)  Mitral  stenosis  is  commoner  than  the  first  lesion.  It  occni’s  very  I 
often  in  the  form  of  a funnel-shaped  tube,  caused  Ijy  fusion  of  the  edges  / 
of  the  valves.  The  funnel  {wints  into  the  ventricle,  and  the  apical  ' 
oj)ening  is  much  smaller  than  the  normal  orifice.  Another  form  of 
stenosis  is  that  known  as  “button-hole  mitral”:  here  the  cusps  are 
thickened  and  tense,  and  fused  to  a greater  or  less  extent  at  the  ends  of 
their  free  margins,  so  forming  a small  slit.  The  stenosed  orifice  inter- 
feres with  the  free  passage  of  blood  into  the  ventricle.  Tlie  cfcct.'i  of 
this  are  that  («),  in  tlie  fii-st  place,  tlie  left  auricle  dilates  ami  also 
hypertrophie.s.  'I’his  will  lead  to  engorgement  of  the  pulmonary  vessels, 
and,  as  a necessiiry  consequence  {h),  the  right  ventricle  dilates  and, 
requiring  to  exert  increased  force,  hypertrophies.  The  right  auricle 
usually  becomes  similarly  afiected.  I'lirther,  since  the  left  ventricle  is 
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receiving  a meagi-e  supply  of  blood,  it  not  uncommonly  happens  that 
(c)  the  left  ventricle  atrophies  from  impaired  function.  This,  however, 
is  not  always  the  cjise,  beciiuse  tlie  increased  force  of  the  right  ventricle 
may  maintain  the  equilibrium  to  a large  extent ; and,  besides,  some- 
times there  is  an  associated  condition  of  aoi-tic  incompetence,  wliich 
tlirows  increased  strain  on  the  left  ventricle. 

II,  Aortic  Valve. 

(1)  Aortic  incompetence. — This  is  a more  common  condition  than 
aortic  stenosis,  and  it  is  usually  due  to  a thickening  and  shrinking  of 
the  cusps,  which  thus  cannot  meet  perfectly  to  close  the  orifice.  When 
the  cusps  are  stretched  to  their  utmost,  they  leave  a trianguhir  sort  of 
opening  in  the  centre.  At  the  end  of  each  systole  there  is  a reflux  of 
blood  from  the  aorta  into  the  ventricle.  In  consequence  of  this  (a)  the 
left  ventricle  is  stimulated  to  increased  effort  to  expel  the  surplus  of 
fluid,  and  so  it  hypertrophies,  and  the  liypertrophy  is  always  accom- 
panied by  dilatation.  This  may  of  itself  compensate  for  the  aortic 
lesion.  But  the  enlargement  of  the  ventricle  often  entails  a stretching 
of  the  mitral  orifice,  leading  to  incompetence,  so  that  in  coui-se  of  time 
(b)  the  left  auricle  may  be  imjilicated.  Tlie  change  in  the  ventricle  im- 
parts a more  conical  shape  to  the  heart.  The  iuter-veutriculai’  septum 
is  often  pu.shed  well  into  the  aivity  of  the  right  ventricle,  so  that  on 
tmnsvei’se  section  that  cavity  is  crescent-shaped. 

(2)  Aortic  stenoeifl,  pure  and  simple,  is  an  uncommon  condition, 
being  usually  associated  with  incompetence.  It  prevents  the  complete 
emptying  of  the  ventricle  during  systole,  so  that  that  chamber  comes  to 
be  ovei-filled.  As  a result,  the  ventricle  is  reflexly  stimulated  as  before 
to  increased  contraction,  and  undergoes  enormous  hypertrophy.  This 
will  generally  produce  satisfactoiy  compensation  ; but  when  the  heart 
muscle  is  unhealthy  it  may  be  unable  to  hypertrophy  quick  enough, 
and  so  becomes  more  or  less  distended.  Following  upon  this,  the  left 
auricle  becomes  embarrassed,  and  latterly  “ we  may  have  all  the  evil 
consequences  of  mitrsU  disease.” 

It  is  to  be  noted  that  while  mitral  lesions  affect  the  general  circula- 
tion mainly  by  producing  venous  engorgement,  aortic  lesions  primarily 
involve  the  arterial  system. 

III.  Tricuspid  Valve. 

(1)  Tricuspid  incompetence  is  the  commonest  valvular  lesion  in  the 
right  heart.  It  may  result  from  fmtal  endocarditis,  but  more  frequently 
it  is  brought  about  by  the  great  dilation  of  the  right  ventricle  following 
upon  mitral  disease  or  (as  we  shall  presently  see)  pulmonary  obstruc- 
tion. The  condition  leads  to  dilatation  of  the  right  auricle,  and  a pulse 
wave  is  piojected  into  the  veins  of  the  neck. 

(2)  Tricuspid  stenosis  rarely  occurs  alone ; it  is  almost  invari.ably 
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combined  with  uutr;d  stenosis.  So  we  shall  refer  to  it  when  considering 
double  lesions. 

IV.  Pulmonary  Valve. 

Pulmonary  stenosis  Ls  the  only  important  lesion  of  that  valve,  and 
even  it  is  uncommon.  It  is  usually  a foebd  condition,  and  it  has  the 
eil'ect  of  deranging  the  normal  developmental  changes  in  the  heart  ;uul 
large  vessels  {oide  “Malformations  of  Heart”).  The  most  common 
cjiuse  of  pulmonary  stenosis  is  fcebd  endocaixlitis,  ciuising  adhesions  of 
the  valve  segments.  We  shall  i)resently  consider  other  forms  of  i)ul- 
monary  stenosis  not  springing  from  valvular  lesions.  In  the  adult,  pul- 
monary stenosis  gives  rise  to  hypei-trophy  and  dilatation  of  the  right 
ventricle. 

(B.)  DOUBLE  LESIONS. 

(1)  Aortic  incompetence  is  often  associated  with  mitral  incompetence. 
Both  may  simidtaueously  result  from  rheumatic  endocarditis,  or  mitral 
incomiietence  may  follow  the  other  when  the  left  ventricle  is  much  dis- 
tended as  a result  of  aortic  incompetence.  In  the  latter  case,  the  con- 
sequences of  mitral  incompetence  ai’e  often  delayed  and’  usually  less 
pronounced  than  in  the  former.  In  any  case,  the  left  ventricle  is  sub- 
jected to  gi'eat  strain. 

(2)  Mitral  stenosis  and  tricuspid  stenosis  nearly  always  co-exist,  as 
already  noted.  The  reason  of  the  combination  is  unknown.  Curiously 
enough,  the  heart  frequently  suffera  no  detriment  from  the  lesions,  the 
effects  of  one  lesion  seeming  to  balance  those  of  the  other.  After  a time, 
there  may  be  hypei-tro]jhy  and  dilatation  of  one  or  other  cavity. 

INTKA  CARDIAC  THROMBOSIS. 

Thrombi  in  the  cjivities  of  the  heart  are  usually  a sequel  of  eutlo- 
caiditis,  and  their  formation  depends  uikju  two  factor’s  mainly,  (1) 
tlamage  to  the  lining  membrane,  (2)  stagnation  of  blood  in  the  cham- 
beis.  We  have  just  seen  how  endocarditis  sets  up  changes  in  the 
valves,  and  very  often  leads  to  dilatation  of  the  chambers.  Sometimes 
this  dilatation  is  compensated  by  the  process  of  hypertrophy,  but 
frequently  the  heart  wall  is  left  ■weakened,  .so  that  its  function  can  only 
be  carried  on  in  a feeble  manner.  'I’he  consequence  is  th.at  the  con- 
tained blood  is  im|)erfectly  em[)tied  from  the  v.arious  cavities  at  the  end 
of  each  systole,  and  so  more  or  less  stagnation  occurs.  The  latter  will 
naturally  take  place  jn  incipally  at  the  apices  of  the  ventricles  and  in  the 
apendices  of  the  auricles  when  it  involves  these  respective  chambei-s. 
Now,  since  dilabition  of  the  right  hervrt  is  more  common  than  of  the 
left,  it  might  be  exjrected  that  thrombosis  woidd  occur  more  frequently 
in  the  right  side  than  the  left ; and  such  is  the  case,  although  throm- 
Ixisis  in  the  left  side  is  common  enough.  Further,  Ihrombo.sis  usuallv' 
begins  in  the  auricles. 
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On  tlic  right  side  of  the  heart,  the  commonest  position  for  a 
thrombus  is  the  righi  auricular  appendix,  and  it  usually  takes  the 
form  of  a “ globular  thrombus.”  Occasionally,  however,  it  assumes  a 
polypoid  form,  and  protrudes  into  the  sinus  venosus,  where  it  may  hang 
free.  Portions  of  such  a thrombus  are  liable  to  become  detached  and 
form  ])ulnionary  emboli.  On  the  left  side,  thrombosis  of  the  left  auricl, 
is  a pretty  frequent  result  of  miti-al  stenosis.  As  a rule,  a thrombus 
in  this  situation  grows  to  a large  size,  and  in  some  cases  we  find  the 
chamber  quite  filled,  with  tlie  exception  of  a small  central  channel 
through  which  the  blood  merely  tnckles.  Occasionally,  aneurism  of 
the  auricle  may  be  traced  to  thrombosis.  Next  in  order  of  frequency 
the  apex  of  the  left  ventricle  becomes  the  seat  'of  thrombosis.  This 
is  oftenest  observed  when  the  ventricle  is  greatly  dilated.  The  throm- 
bus is  at  fii-st  confined  to  the  depressions  between  the  columnse  camese, 
but  in  course  of  time  grows  into  the  polypoid  form.  The  name  “cardiac 
polypi  ” is  sometimes  applied  to  these  growths,  but  it  is  not  a cori’ect 
term  to  employ.  To  return  to  the  right  side  of  the  heart,  the  right 
ventridc  is  a common  seat  of  thrombosis,  and  the  thrombus  sometimes 
extends  into  the  pulmonary  aitery. 

Characters  of  Thrombi. — It  is  necessary  to  distinguish  between 
thrombi  and  post  mortem  clots,  and  generally  this  is  an  easy  matter.  Clots 
formed  after  death  are  dark  red  in  colour,  soft,  gelatinous,  tiansparent, 
and  moulded  to  tlie  shape  of  the  containing  cavity,  to  whose  walls 
they  do  not  adhere.  Those  produced  in  artieulo  mortis  may  be  more  or 
less  yellow  in  colour,  because  the  slower  foi-mation  has  allowed  many  of 
the  red  coiq^uscles  to  sink  and  leave  the  higher  parts  of  the  clot  pale, 
just  as  we  get  a “bully  coat”  on  tlie  surface  of  blood  coagulated  out- 
side tlie  body.  Otherwise,  the  two  kinds  of  clot  aie  quite  similar. 
Thrombi,  on  the  other  hand,  being  produced  during  life,  fomi  more  or 
less  slowly,  with  the  result  that  they  have  a white  or  pale  yellow  colour. 
They  are  moreover  opaque,  firm,  dry,  and  chistic,  and  adhere  tenaciously 
to  the  heart  wall ; and  when  torn  across,  a corrugated  surface  is  exposed. 
Under  the  microscope,  they  show  a larger  jiroiiortion  of  white  cells  than 
the  post  vioi-tem  clots.  But  sometimes  thrombi  have  a red  colour — 
when  recent — and  ai'e  then  to  be  distinguished  from  red  clots  by  their 
other  charactei-s.  Again,  thrombi  may  be  overlaid  and  concealed  by 
post  mortem  coagulation,  thus  rendering  them  liable  to  be  mistaken  for 
simple  clots. 

G.  The  MYOCARDIUM. 

Under  this  heading  we  .shall  consider  the  structitral  alterations  of  the 
heart  muscle. 

HYPERTROPHY. 

In  studying  valvular  lesions,  we  saw  that  a constant  sequel  of  the.se 
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lesions  is  hypertrophy  of  the  lieart,  usually  attended  with  dilatiition. 
We  saw  also  that,  though  in  partieular  cases  individuid  chambers  may 
undergo  hypertrophy,  yet  the  condition  very  often  becomes  general  in 
course  of  time. 

Other  causes  of  cardiac  hypertrophy  have  now  to  be  noted.  In 
the  fii-st  place,  pericarditis  very  commonly  interferes  with  the  action  of 
the  heart  to  such  an  extent  as  to  induce  hypertropliy  of  the  organ.  This 
interference  may  come  about  in  more  ways  than  one.  Tlius,  the  mere 
inflammatory  exudation  in  the  earlier  stages  may  so  embarrass  the  heai  t 
as  to  lead  to  increased  effort  and  consequent  hypertrophy.  Again,  tlie 
superticial  myocarditis  which  is  sometimes  set  up  weakens  that  part  of 
the  widl  affected,  and  the  deeper  healthy  portion  is  prompted  to  increased 
e.xertion,  leading  to  hypei'troifliy.  But  further,  and  more  important 
than  either,  an  adherent  pericardium — especnilly  when  the  adhesion  is 
outside  as  well  as  within  the  sac — oflfers  great  resisUince  to  the  full  con- 
ti-actigu  of  the  heart,  juid  necessitates  extraordinary  force  on  the  part 
of  that  organ  to  exjjel  its  contents  at  each  systole.  The  consequence  is 
that  veiy  great  hypertrophy  may  ensue.  As  in  vidvular  disease,  peri- 
ciuditis  causes  a general  hypertrophy  of  the  heart. 

Secondly,  in  chronic  Bright's  disease,  there  occura  a form  of  cardijic 
hypertrophy,  affecting  pm-ely  the  left  ventricle.  The  heart  in  conse- 
quence becomes  more  elongated  in  shape,  the  ai>ex  especially  being 
markedly  pointed.  On  making  a transverse  section  of  the  chamber  post 
mortem,  the  wall  is  found  to  be  greatly  thickened,  while  the  cavity  is 
apparently  smaller ; this  is  very  often  tenned  “ concentric  hyperti’oi)hy.” 
(Where  thickening  of  the  wjdl  is  combined  with  enlargement  of  the 
cavity,  the  term  “excentric  hypertrophy”  is  simikrly  api)lied.)  Various 
theories  have  been  put  forwmd  to  account  for  this  hypertrophy  of  the 
left  ventiicle  in  renal  disease ; and  the  most  likely  one  is  that  it  is 
directly  due  to  incretused  2>iessure  in  the  systemic  arteries.  Oreenfiekl 
asci’ibes  it  to  tlie  “ resistmice  of  the  })eri{)herid  blood-vessels,  wliich  is  no 
doubt  due  to  the  ^cumulation  of  urea  in  the  blood.”  A second  theory 
is  that  the  heart  is  excited  to  hypertrophy  by  direct  contact  with  some 
effete  substance,  which  is  supposed  to  accumulate  in  the  blood  during 
the  coui-se  of  the  disea.se. 

In  tlu;  third  jflaco,  disease  of  the  lung,  Ic.-uling  to  obstructed  circu- 
lation, often  causes  hyjiertrophy  of  the  right  ventricle  :done.  The 
disease  emphysema  may  be  specially  insbuiced  ; <is  will  be  afterwards 
|K)inted  out,  that  disea.se  is  a.s.sociated  with  oblitenition  of  many  of  the 
jmlmonary  vessel.s,  and  since  the  same  amount  of  blood  must  then  jaiss 
through  a smaller  number  of  vessels,  it  is  obvious  that  “ vis(i.,torgo  ” 
must  be  increased.  This,  of  courae,  tells  on  the  right  ventricle,  which 
accordingly  hyj)ertro))hies.  That  hypertrophy  is  never  extreme,  and 
is  nearly  always  acconq)anied  with  dilatation.  The  right  ventricle  does 
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uot  have  tlie  same  capacity  for  liypertrophy  as  the  left : this  fact  is  uo 
doubt  largely  dependent  on  the  relative  thicknesses  of  their  w;dls.  The 
chamber  becomes  altered  in  shape,  iuid  the  heart  assumes  a quadrilatend 
form,  its  apex  being  abnoi'mally  blunt. 

Fourthly,  a frequent  cause  of  ciirduic  hypertrophy  is  aneurism.  An 
aneurism  of  the  aortic  arch  takes  away  from  the  efficiency  of  the  heait 
in  forcing  blood  through  the  systemic  arteries,  and  consequently  the  left 
ventricle  undergoes  compenavtory  hypertrophy. 

A cei’tain  degi'ee  of  «irdiac  hypertrophy  occure  with  advancing  age. 
Doubtless  it  is  compensatory  in  nature,  the  organ  having  to  put  forth 
extra  effort  in  order  to  compensate  for  the  loss  of  conti-actility  in  the 
arteries. 

ATROPHY 

Of  the  heart  takes  place  under  conditions  which  give  rise  to  general 
atrophy,  or  emaciation  of  the  body.  Thus,  in  cj\ses  of  csuicer,  stricture 
of  the  oesophagus,  and  tuberculosis,  the  organ  is  found  atrophied  after 
death.  But  phthisis  does  uot  always  cause  atrophy  of  the  heart,  for  the 
circulation  through  the  Imag  being  moi’e  or  less  obstructed  in  that  disease, 
the  right  ventricle  often  hypertrophies,  for  a reason  that  has  been  already 
mentioned. 


BROWN  ATROPHY. 

In  emaciating  diseases,  such  as  those  just  mentioned,  the  heai't 
sometimes  atrophies,  and  at  the  same  time  the  muscle  fibres  assume  a 
dark  brown  colour.  The  same  phenomenon  has  been  fi-equently  observed 
in  a senile  heai't 

This  condition  of  “ brown  atrophy  ” possesses  certain  special 
ehapaeters.  The  heart,  in  the  firat  phice,  is  usually  smaller,  and  it 
presents  a dull  brown  colour,  perhaps  mottled.  The  coronary  arteries 
are  tortuous  and  .stand  out  jn-ominently  on  account  of  the  loss  of  sub- 
pericardial  fat  The  muscular  tissue  is  more  flabby  than  natui-al,  and 
rather  friable.  These  features,  however,  are  uot  characteristic  of  the 
atrophy,  but  denote  fatty  change.s.  When  there  is  no  fatty  degenei'a- 
tion  in  the  muscle,  it  is  found  dry  and  tough.  Microscopically,  the 
individual  muscle  fibres  appear  wiusted,  and  uo  doubt  they  are 
abnormally  thin.  Tliey  are  easily  broken  up  into  their  constituent  cells, 
the  striation  of  which  also  is  very  noticeiible.  Around  the  nucleus,  in 
an  early  stiige,  we  observe  a cluster  of  golden-brown  pigment  granules, 
most  marked  towai-ds  the  poles  of  the  nucleus.  This,  of  course,  merely 
indicates  an  exaggerated  degree  of  a normal  process,  for  it  will  be 
remembered  that  in  the  healthy  muscle  cell  a small  amount  of  pigment 
is  deposited  in  relation  to  each  pole  of  the  nucleus.  But  in  an  advanced 
condition,  the  pigment  is  much  more  widely  distributed  ; it  is  dejwjsited 
in  elongated  j)atches  followuig  irregularly  the  lines  of  longitudinal 
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atriation,  and  occupying  a portion  only  of  tlie  breadth  of  the  cell.  The 
nnclcua  ia  now  quite  ob.acured. 

The  source  of  the  ])igineut  is  unknown.  Prob.ably  it  ia  a form  of 
blood  pigment,  but  whether  fresh  pigment  is  actually  deposited  from 
the  blood  lias  not  been  determined.  Pigmentation  of  the  heart,  further, 
is  not  confiuetl  to  atrophied  organs,  it  may  be  present  in  any  hyper- 
trophied heart  (Woodhead). 

CLOUDY  SWELLING. 

The  heart  is  an  organ  that  constantly  shows  this  change,  under 
those  conditions  which  have  been  enumerated  as  the  causes  of  cloudy 
.swelling  elsewhere.  If  usually  denotes  commencing  inflammation  or 
fatty  degeneration. 

Characters.— To  the  naked  eye,  no  very  pronounced  alteration 
may  be  apparent,  perhaps  only  a little  pallor  at  parts — shewing  a dirty 
grey  tinge.  Usually,  the  organ  lacks  firmness,  and  may  be  even  friable  : 
the  wall  can  then  be  broken  down  by  pinching  between  the  fingers. 
On  section,  pallor  is  predominant,  combined  with  some  translucency. 
Under  the  microscope,  the  muscle  fibres  are  seen  to  be  opaque  and 
swollen.  Each  muscle  cell  is  crowded  with  minute  gi’anules,  which 
obscure  the  nucleus  as  well  as  the  stria;  to  a large  extent.  Sometimes, 
the  iutei-stitial  connective  tissue  shows  evidence  of  proliferation  : this  is 
so  when  the  process  is  an  incipient  inflammation. 

FATTY  DEGENERATION. 

Causes. — Any  condition  involving  a serious  deterioration  in  the 
quality  of  the  blood  is  prone  to  set  up  fatty  degeneration  in  the  heart 
muscle.  A convenient  classification  of  causes  am  be  made  if  we  bear  in 
mind  that  this  degeneration  may  vary  in  degi-ee.  Tlius,  a ver}’^  pro- 
nounced and  often  rapid  process  results  from  (1)  poisoning  by  phos- 
jihorus,  arsenic,  etc.,  or  (2)  wjisting  disease,  such  as  peraicious  anosmia, 
acute  phthisis,  and  Addison’s  disease,  or  (3)  septic  and  infectious  fevei-s. 
On  tlie  other  hand  a minor  degree  of  fatty  degeneration  may  be  the 
sequel  of  (1)  chronic  alcoholism  ; (2)  chronic  phthisis  and  other  slowly 
debilitating  di.seases  ; (3)  hypertrophy  of  the  heart  ; the  immediate 
cause  of  death  in  cardiac  hy]>ertrophy  is  often  this  fatty  degenei-ation 
(Coats)  ; (4)  diminished  blood  supply  from  partial  occlusion  of  the 
coronary  arteries  by  atheroma  or  other  lesion. 

Naked  eye  char. — These  depend  upon  the  acuteness  of  the  process. 
( a)  In  a fatal  case  of  phosjihonis  poi.soning,  the  heart  on  examination 
l)roves  to  be  flabby,  somewhat  friable,  and  paler  than  nonnal.  Pallor 
is  also  apparent  on  section,  especially  towanls  the  inner  surface.  Indeed, 
the  cliange  chiefly  affects  the  inner  layers  of  the  muscular  substance,  and 
an  inspection  of  the  endocardial  surface  reveals  those  characters  which 
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ai-e  most  striking.  It  is  seen  that  the  change  is  limited  to  the  left  ven- 
tricle, involving  the  columnee  carneaj  and  musculi  papillares,  as  well  as 
the  wall  generally ; and  that  these  paids  are  mai’ked  with  yellow  spots 
and  streaks,  or  patches,  contrasting  strongly  with  the  remainder  of  the 
muscle.  In  addition,  small  htemorrluiges  may  be  obsei-ved  beneath  the 
endocardium.  The  base  of  the  ventiicle  is  more  markedly  affected  than 
the  rest,  probably  because  it  is  at  the  base  that  the  blood  exercises 
greatest  friction  (Greenfield),  (b)  When  the  degenei-ation  is  chronic, 
the  heart  becomes  dilated,  and  it  is  not  so  firm  as  normal.  Extenially 
its  colour  is  but  slightly  altered,  being  a shade  paler,  but  on  the  endo- 
cardial surface  we  note  a tyjncal  appearance.  There  are  uumbem  of 
small  cream  coloured  areas  dotted  over  the  surface  so  as  to  resemble  a 
“ thrush’s  breast.”  In  an  advanced  stage,  these  ai-eas  have  spread  so  as 
to  produce  an  appearance  which  has  been  compared  to  that  of  a “ faded 
leaf.”  Like  the  acute  degeneration  this  minor  form  tends  to  involve  tlie 
inner  layem  of  the  muscle  ; but  unlike  the  former,  this  affects  the  entire 
heai-t,  not  limiting  itself  to  one  chamber,  although  the  left  side  suffers 
more  than  the  light. 

Micro.  Char. — These  vary  somewhat  with  the  rapidity  of  the 
change.  Under  a low  power  ( X 50)  the  degenerated  patches  are  opaque, 
conti’asting  with  the  transparent  healthy  muscle.  A high  power  ( X 300) 
shows  that  the  sai’cous  matter  of  the  muscle  fibre  has  been  replaced  to 
a greater  or  less  extent  by  minute  droplets  of  oil.  This  transfonnation 
may  be  seen  to  commence  in  the  vicinity  of  the  nucleus  and  spread 
toward  the  periphery  of  the  cell.  Tlie  fibres  shrink  and  lose  their  normal 
transverae  striation,  but  when  there  is  an  inflammatory  origin,  the  fibres 
may  be  swollen.  In  chronic  cases  the  fat  droplets  arrange  themselves 
in  a linear  fiashion  along^the  axis  of  the  fibres  ; in  acute  cases  the  depo- 
sition of  the  oil  is  less  uniform,  being  distributed  irregularly  through  the 
cell,  and  only  showing  traces  of  linear  arrangement  here  and  there. 

It  will  be  observed  that  the  microscopic  charactera  bear  a certain 
resemblance  to  those  of  cloudy  swelling,  and  we  can  only  satisfactonly 
distinguish  between  the  two  conditions  by  applying  the  ordinary  chemical 
and  staining  reagents. 

FATTY  INFILTRATION. 

The  heai’t  noi-mally  presents  a certain  amount  of  fat  upon  its  sur- 
face, lying  beneath  the  pericai'dium.  This  sub-pericardial  fat  is  most 
abundant  along  the  coui'se  of  the  coi'onary  arteries,  at  the  origin  of  the 
large  vessels,  along  the  lower  border  of  the  right  ventricle,  and  at  the 
apex  of  the  organ  ; the  surfaces  of  the  ventricles  are  usually  free. 

Fatty  infiltration  of  the  heart  manifests  itself  first  in  an  increase  of 
sub-pericaidial  fat,  causing  the  organ  to  appear  larger.  As  the  condition 
pi’ogresses,  this  accumulation  becomes  greater,  and  the  fat  gi'adually 
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iiifiltratca  tlic  heart  wall.  The  entire  thickne.sH  of  the  wall  is  not  coiii- 
nionly  involved,  nieicly  ita  outer  layci-a,  and  the.se  hocome  alro])hied  .and 
tlahhy  ; the  inner  layei-s  remain  fairly  normal.  If  wo  examine  the  heart 
muscle  under  the  microscope  we  tind  streaks  of  adii>ose  tissue  ex- 
tending from  the  surface  into  the  connective  tiasue  between  the  muscle 
fibres.  The  connective  tissue  corpuscles  are  filled  with  oil,  and  look 
like  fat  cells.  The  muscle  fibres  me  compressed  and  atrophied  ; they 
may  disappear  entirely  and  be  replaced  by  adipose  tissue. 

As  a result  of  these  changes,  the  muscular  wall  of  the  ventricles 
may  become  largely  replaced  by  fat,  the  inner  part  of  the  widl  alone 
remaining  healthy.  This  of  courae  means  great  impairment  of  function. 
In  ca-ses  of  general  obesity,  the  heart  often  suffei-s  damage  in  this  way. 
But  in  other  conditions  there  is  rejisou  to  believe  that  the  fatty  infiltra- 
tion is  not  the  cause  of  the  impaired  function,  but  a sequel  to  it.  We 
know  that  when  a voluntary  muscle  loses  its  function,  it  becomes  infil- 
trated with  fat.  In  the  same  way,  therefore,  we  may  infer  that  in  the 
existence  of  general  debility  or  wasting  disease — involving  a loas  of 
function  in  the  organ — fatty  infiltnition  supervenes  as  a secondary 
change. 

OBSTRUCTION  of  ARTERIES. 

The  coronaiy  arteries  are  rarely  obstructed  by  emboli,  probably  be- 
cause their  direction  is  unfavourable  to  foreign  matteis  gaining  access 
to  them.  Vegetations  from  ulcerative  endocarditis  occasionally  get 
impacted  in  the  coronaries.  When  they  lodge  in  a terminal  branch, 
infarction  of  the  heart  wall  may  result.  Obstruction  of  the  main  arteries 
and  consequent  mal-nutrition  of  the  organ  sometimes  gives  rise  to  a 
condition  called  myomalacia  cordis.  This  essentially  consists  in  a degene- 
i-ation  and  absorjition  of  the  muscle  fibres,  resembling  very  much 
Zeukei'’s  degeneration.  After  a time,  there  is  a proliferation  of  con- 
nective tissue,  and  consequent  cicatrization. 

Localized  fibroid  patches  are  sometimes  discovered  in  the  heart 
wall,  and  these  have  been  attributed  to  obstruction  of  the  coronary 
arteries  by  atheroma,  which  may  sometimes  be  of  syphilitic  ongin. 

MYOCARDITIS. 

This  means  infijimmation  of  the  heart  wall.  The  muscular  tissue, 
however,  is  never  alone  affected  ; there  is  invariably  some  intei-stitial 
change,  involving  the  connective  tissue  elements  between  the  fibres.  The 
degree  of  inteirtitial  change  varies  with  the  nature  of  the  inflammation. 

Tliree  vaPieties  of  myocarditis  may  be  mentioned,  corresponding 
closely  with  tho.se  of  endocarditis,  vizt.  : — 

I.  Simple  Acute  myocarditis. 

II.  Sujjpurative  myocarditis. 

III.  Chronic  Interstitial  myocarditis. 
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I.  SIMPLE  ACUTE  MYOCARDITIS. 

Tliis  rarely  occui’s  as  a primary  condition,  it  is  almost  invariably 
secondary  to  endocai'ditis  on  the  one  hand,  or  pericarditis  on  the  other. 
Therefore  the  causes  of  these  two  inflammations  may  be  regarded  as 
more  remote  causes  of  acute  myocarditis. 

Characters. — As  might  be  reasonably  anticipated,  pericarditis  does 
not  lead  to  the  same  morbid  phenomena  as  endocarditis.  Tlius  myocar- 
ditis following  inflammation  of  the  jiericardium  generally  involves  the 
entire  area  of  the  heart  wall,  though  only  peneti-atiug  a short  distance 
into  its  substance.  On  the  other  hand,  endocarditis  usually  induces 
locjvlized  j)atches  of  inflammation  in  the  heart  wall,  .affecting  its  inner 
hayei-s  chiefly.  Let  us  consider  fii-st  then — 

(1)  MYOCARDITIS  FOLLOWING  PERICARDITIS. 

In  a typical  case  the  superficial  muscular  tissue  is  attacked.  If  we 
could  see  the  he.art  in  a very  e.arly  stiige,  the  surface  would  be  jjale,  and 
mottled  with  a red  injection  of  the  intra-mural  capillaries.  The  fibre 
would  .also  be  swollen  and  soft.  At  a hater  stage  the  colour  becomes  of 
a deeper  red,  .and  the  tissue  is  very  soft  .and  fri.able. 

MlCPOSeopically,  in  the  e.ai'ly  stage,  all  that  we  can  see  is  a swell- 
ing in  the  muscle  fibres,  which  have  lost  their  striation,  an  engorgement 
of  capillaries,  with  j)erhaps  some  leucocyte  exudation  between  the  fiisci- 
culi.  At  .an  adv.anced  stage,  the  muscle  fibre  h.os  a glos.sy  appe.arance, 
exactly  like  that  of  hyaline  degeneration ; or  it  may  have  become 
broken  down,  and  exhibit  a granular  debris,  which  by  suitable  staining 
can  be  shown  to  be  p.artly  composed  of  oil  droplets.  Between  the  fibres 
there  is  a proliferation  of  cellular  connective  tissue,  and  leucocytes  are 
observed  in  great  abundance.  The  latter  are  mixed  with  the  nuclei 
which  have  been  derived  from  the  proliferated  connective  tissue.  The 
sm.all  vessels  .ai-e  dilated,  and  surrounded  by  leucocytes. 

(2)  MYOCARDITIS  FOLLOWING  ENDOCARDITIS. 

Infl.amm.ation  of  the  myocardium  under  these  circumstances  .affects 
the  left  side  of  the  heai’t.  It  involves  the  muscle  on  its  intern.al  aspect, 
.and  j)roduces  changes  at  one  or  more  foci.  A favourite  se.at  is  the 
musculi  papillares,  and  it  occui-s  less  frequently  at  various  localized 
p.arts  of  the  wall.  The  changes,  l)oth  naked  eye  and  microscopic,  .are 
precisely  similar  to  those  in  the  firet  form. 

Results. — If  the  infl.ammation  is  slight  and  soon  subsides,  the 
infl.ammatory  products  .are  .absorbed,  and  the  muscle  m.ay  recover  its 
hciilthy  .aspect.  But  very  often  the  inflammation  becomes  chronic,  thus 
merging  into  the  third  variety  mentioned  in  our  cLossificjition.  Some- 
times the  .acute  infl.amm.ation  becomes  very  intense,  .and  cairses  softening 
of  the  he.art  wall  : this  is  especially  the  case  with  tli.at  form  following 
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ciidocanlitis,  and  resulUs  in  local  softening  of  tlie  wall.  The  softened 
patch  naturally  gives  way  before  the  blood  pressure,  until  it  bulges  so 
as  to  form  an  “aneurism  of  the  heart  wall.”  We  sliall  afterwards  see 
that  aneurisms  of  the  heart  wall  may  result  from  libroid  degeneration, 
in  which  connection  they  will  be  again  referred  to. 

II.  SUPPURATIVE  MYOCARDITIS. 

Thi.s  is  an  acute  septic  inflammation,  resulting  from  pya3inia  or 
se|)tica3mia.  In  about  one-third  of  the  cases  of  pya?mia  there  is  suii- 
puration  in  the  heart  (Coats).  The  condition  is  the  result  of  emboli 
lodging  in  branches  of  the  coronary  artery. 

Characters.-  The  inflammation  is  comrrtonly  localized,  involving 
the  base  of  the  left  ventricle  on  its  posterior  as])ect — close  to  the  auri- 
culo-ventricular  septum.  We  find  itr  this  situatiorr  intense  congestion 
of  the  myocjirdium,  with  a series  of  small  eloirgated  abscesses  in  the 
midst  of  the  congested  area.  They  primarily  apirear  as  minute  yellow 
points,  shown  in  strong  relief  agiiinst  the  congested  tissire ; then  they 
rapidly  soften  and  suppurate.  Under  the  microscope,  w'e  see  the 
ordinary  evidences  of  interrse  inflammation  of  the  myocardium,  with,  in 
addition,  pus  «iud  .swarms  of  bacteria  itr  the  vessels.  The  organisms  are 
seen  to  more  advantage  before  srrppuration  has  occurred. 

Results. — These  abscesses  rarely  have  an  opportunity  of  healing, 
because  the  patient  quickly  srrccumbs  to  the  general  disease.  But  pos- 
sibly they  miglit  take  on  a healing  process,  if  time  permitted.  When 
situated  near  the  pericardium,  they  ofterr  rupture  into  the  sac  and  set 
up  purulent  periairditis.  If  sitirated  beneath  the  endocardiirm,  they 
may  open  into  the  cavity,  and  it  is  said  that  they  may  form  the  starting 
point  of  an  rmeiu-ism. 

III.  CHRONIC  INTERSTITIAL  (FIBROID)  MYOCARDITIS. 

As  we  have  seen,  this  process  is  very  often  a sequel  to  an  acute 
myocarditis.  It  is  frequently  a result  of  syphilis,  and  also  of  irrcre:ised 
tension  or  strain  in  a dilated  or  hypertrophied  heart.  Localized  fibroid 
l)atches  are  sometimes  got  in  the  heart  widl,  when  no  obvious  cause  is 
apparent.  Tliis  “ primary  ” condition  may  be  a simple  inflammation,  or 
it  may  reaidt  from  atheroma  of  the  coronary  aileries,  or  possibly  from 
infarction  of  the  lieart  wall  (Cl  reen field). 

Characters. —(1)  Secondary  (a)  When  the  condition  follows  peri- 
carditis the  outer  layers  of  the  heart  muscle  become  replaced  by  connec- 
tive tissue.  Any  remaining  fibres  are  atrophied,  or  may  be  undergoing 
fatty  degeneration.  The  inner  thickness  of  the  Avail  is  intivet,  althougli  it 
may  shoAv  an  increase  of  tlie  interstitial  tissue.  The  blood-vessels  are 
thickened,  especially  in  their  :ulventitia.  {b)  In  that  form  secondary  to 
dulocarditis,  the  most  consUint  eflects  are  ob.servcd  in  the  [lapillary 
muscles.  These  are  gradually  leplaced  by  young  connective  tissue. 
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until  tliey  become  quite  fibrous,  and  consequently  shortened.  Tlie 
action  of  tlie  valves  will  be  impaired  on  this  account,  (c)  Tlie  fibroid 
change  associated  with  dilatation  or  hypertrophy  of  the  heart,  is  more  or 
less  general,  because  the  tension  or  strain  is  evenly  diffused. 

(2)  Primary.  This  localized  fibroid  degeneration  is  almost  confined 
to  the  left  ventricle,  and  it  affects  either  the  anterior  or  jwsterior  wall 
in  the  lower  two  thirds  of  the  chamber.  It  is  very  i-are  in  the  right 
ventricle  or  inter-ventricular  septum.  On  examination,  the  wall  of  the 
left  ventricle  exhibits  a number  of  sharply  defined  tough  patches  within 
the  areii  defined.  They  are  as  a nde  most  marked  towards  the  endo- 
cai-dial  surface,  and  the  endocjirdium  frequently  suffers  damage  so  that 
a thrombus  forms  over  the  patch.  But  they  sometimes  extend  to  the 
pericardium  and  set  up  a chronic  pericarditis,  leading  to  adhesion  over 
the  patch.  At  other  times,  the  fibroid  patches  are  completely  embedded 
in  the  muscle,  so  that  they  are  only  revealed  on  making  a section, 
Occjusionally,  the  patches  are  partly  calcified,  or  the  wall  in  their 
vicinity  Inis  given  way  so  as  to  form  an  aneurism.  Microscopically,  the 
muscle  fibres  are  totally  or  almost  totally  i-eplaced  by  firm  connective 
tissue,  which  is  very  tendinous  and  contains  few  corpuscular  elements. 
The  capillaries  are  thickened  in  their  walls.  The  muscle  fibres  around 
the  patch  are  often  extremely  fatty,  particularly  when  there  is  anem-ism 
of  the  wall. 

The  process  of  chronic  myocaixlitis  may  be  aptly  compai-ed  to 
cii’rhosis  of  the  liver  or  kidney.  ' 

Results. — While  a simple  substitution  of  connective  tissue  for 
muscle  is  bound  to  weaken  the  heart  in  its  function,  the  jwssibility  of 
further  cluuiges  i-eudei-s  the  condition  more  serious.  Of  these  the  most 
impoi-tant  is  a local  dilatation  or  aneurism  of  the  heart  wall  We  already 
sjiw  that  aiieuiasm  may  be  due  to  acute  inflamniiition  and  softening  (page 
1 23),  but  it  is  a more  frequent  result  of  fibixdd  degeneration.  Aneurisms 
are  practically  limited  to  the  left  ventricle.  By  far  the  commonest  position 
for  them  is  at  the  apex,  oftener  on  the  ;interior  than  the  posterior  wall. 
Less  frequently  they  occupy  the  inter-ventricular  septum,  and  occasion- 
ally they  occur  in  the  upper  pari  of  the  chamber.  These  aneurisms 
commonly  gi-ow  so  large  as  to  cause  considerable  bulging  externally  : but 
in  cei-tain  positions  they  produce  no  outward  bulging,  and  then  the  wall 
is  simjily  excavated.  Occasionally,  the  blood  bun-ows  so  extensively 
into  the  musculai-  substance  as  to  produce  what  is  known  as  a “ dissec- 
ting luieurism.”  The  ultimate  fate  of  cjirdiac  aneurisms  is  frequently 
rupture,  blood  escaping  into  the  pericardial  sac  and  quickly  causing 
stoppage  of  the  heart. 

TUMOURS. 

I.  Primary  tumoui-s  of  the  heart  are  exceedingly  rare.  Fibroma 
and  myoma  may  possibly  occur. 
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II.  Secondary  tumoui-a  are  not  so  rare.  The  counuonest  is 
melanotic  sarcoma,  sprejuluig  from  the  mediastimmi,  and  involving  first 
the  pericardium  then  the  muscle.  Sometimes  a cancer  of  the  ccsophagus 
e.\tends  to  the  heart,  and  very  often  in  conditions  of  difl'uso  ciiucerous 
ginwtli,  the  lieart  is  invaded  by  i-ound  tumoure. 

INJURIES  AND  RUPTURE. 

Wounds  of  the  heart  are  naturally  serious  contingencies,  and  are 
commonly  fatal.  But  even  a penetrating  wound  of  the  heart,  involving 
the  wdiole  thickness  of  the  wall,  does  not  necessarily  cause  death  ; if  it 
does  not  divide  the  muscular  fibre  transvereely,  healing  by  connective 
tissue  formation  m.ay  occui-.  Further,  stiibs  in  the  ventricles  are  more 
likely  to  heal  tliiui  stabs  in  the  auricles,  in  fact  it  may  be  said  that 
penetrating  wounds  of  the  auricles  are  always  fatal.  The  interlacing 
nature  of  the  muscular  fibre  of  the  ventricles  accounts  for  this  occa- 
sioiud  immunity,  because  they  exert  a si)hincter  like  contraction  round 
the  orifice  of  the  wound.  Again,  since  the  left  ventricular  waU  is  con- 
siderably thicker  than  the  right,  stabs  through  the  right  ventricle  aie 
oftener  fatid  than  those  through  the  left.  Stabs  penetrating  the  aortic 
wall  are  always  rapidly  fatal.  Missiles  such  £is  rifle  balls  have  been 
known  to  lodge  in  the  heart  wall  and  not  kill  the  individual.  Violezit 
kicks  over  the  pimcordia  have  caused  rupture  of  the  valves,  and  in 
some  cases  of  the  organ. 

Rupture  of  the  heart  has  frequently  resulted  from  aneurism  and  from 
fibroid  degeneration,  as  previously  mentioned.  Occasionally, a rupture  has 
occurred  without  any  very  obvious  cause,  further  tluui  some  straining  at 
the  time,  mid  is  then  termed  sjioutaneous.  Sometimes  the  wall  has  been 
discovered  to  be  fatty  in  such  cases,  but  this  cannot  explain  all  the 
instances.  Very  probably,  the  predisposing  cause  is  a load  softening 
of  the  wall  conseiiuent  upon  obstruction  of  some  bnuich  of  the  coronary 
artery  (Greenfield). 

II.  The  ARTERIAL  SYSTEM. 

ATROPHY. 

When  an  artery  Ls  cut  off  from  its  area  of  distribution,  and  no  longer 
conveys  its  noimal  quantum  of  blood  to  nourish  the  tissues,  it  gi-adually 
wastes  by  a process  of  sim[ile  atropliy.  Thus  after  amputation  of  the 
leg  above  the  knee,  tlie  lower  jiart  of  the  femoral  ai-tery  atrophies. 
Similarly  when  a vessel  is  ligatured,  there  is  more  or  less  atrojfliy  on 
the  proximal  siile  of  the  ligature,  as  far  uj)  as  the  nearest  anastomotic 
branch. 

In  considering  the  pathology  of  chlorosis^  it  wjis  mentioneil  that  in 
a number  of  cases  the  lumen  of  the  aorta  Ls  narrowed,  and  its  wall 
wasted.  This  is  probably  a congeniUd  condition. 
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HYPERTROPHY. 

Tlie  vascular  system  is  a wonderfully  plastic  one  ; new  vessels  are 
developed  from  pre-existing  ones,  ami  fully  foi-med  vessels  increjise  in 
tliickness  and  calibre  with  gi  eat  reafliness  when  the  tissues  demand  an 
augmented  blood  su))ply.  The  process  of  granulation  tissue  formation 
affords  a fiuniliar  example  of  the  rapidity  with  which  ciipillaiy  branches 
can  be  protluced  by  simjde  budding  from  the  old  vessels.  Then 
when  a large  vessel  is  occluded,  artificially  or  otheiwise,  we  know  that 
a collateral  cii’culation  is  established  by  a union  of  the  branches  coming 
off  above  and  below  the  seat  of  occlusion.  The  united  branches  enlarge 
under  the  stimulus  of  the  blood  current,  until  they  ai-e  sufficiently  patent 
to  afford  an  adequate  blood  supply  to  the  previously  imixjverished 
tissues.  In  this  way  capillaries  become  arteries,  and  very  small  arteries 
assume  large  proportions. 

In  chronic  Bright’s  disease  (pai-ticularly  when  the  kidney  assumes 
the  “ cin’hotic  ” tj'pe)  there  are  cei’tain  general  vasculai’  phenomena 
which  apparently  result  from  the  renal  lesion.  In  the  fii-st  ]jlace  there 
is  a rise  in  the  systemic  blood  pressure,  and  this  is  followed  by  hyper- 
trophy of  the  heart.  But  what  immediately  concerns  us  in  this  connec- 
tion is,  that  the  arterioles  throughout  the  body  undergo  thickening  of 
their  walls.  How  this  comes  about  is  not  very  appai-ent.  The  general 
opinion  is  that  it  results  from  the  increased  blood  pressure,  although  it 
is  still  more  difficult  to  explain  how  the  increased  tension  itself  comes 
about.  A less  likely  theory  has  lately  received  some  support.  It  is 
this, — th;it  there  is  a genei-al  lesion  affecting  simulUineously  the  arterioles 
and  civpillaries  throughout  the  body,  and  leading  to  what  Gull  luid 
Sutton  ciill  “ arterio-capillary  fibrosis  that  the  renal  change  does  not 
necessarily  occur  firat,  but  on  the  other  hand  only  participates  in  the 
general  pi’ocess ; and  that  the  increased  blood  tension  is  a secondary 
result  of  the  process. 

FATTY  DEGENERATION. 

Tlie  whole  arterial  system  is  liable  to  be  affected  with  fatty  degene- 
ration. The  condition  produces  phenomena  differing  with  the  site. 
A.  In  the  aorta  and  large  arterial  trunks,  the  inner  coat  is  the  one  ipainly 
involved.  If  we  examine  the  Jiscending  part  of  the  aortic  arch  in  an 
old  person,  we  very  often  see  small  yellowish  streaks  or  patches,  not 
raised  above  the  surtace.  With  the  aid  of  the  microsco))e,  this  appear- 
ance is  found  to  be  caused  by  a fatty  degeneration  of  the  connective 
tissue  cells  between  the  laminaj  and  also  of  the  endothelium.  The  cells 
exhibit  the  ordinary  appeai'ances  of  fatty  change.  Occasionally,  the 
condition  is  followed  by  a deposition  of  lime  salts,  forming  calcareous 
plates  which  can  be  stripj)ed  of.  (But  udcification  in  the  aorUi  Ls 
usually  due  to  atheroma).  B.  In  medium  sized  arteries,  fatty  degenera- 
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tion  affects  chiefly  the  middle  coat,  and  de.stroys  the  muscular  wall.  It 
also  occurs  in  old  pei-sons,  and  very  commonly  ends  in  cjilcification. 
C.  In  the  minute  arterioles  and  capillaries,  the  entire  wall  suffera.  The 
capillaries  of  the  liver  and  other  organs  are  especially  jiffected  in  cases 
of  phosphorus  jwisoning  and  pernicious  anfeniia.  The  endothelial  plates 
commence  to  degenemte  around  the  central  nucleus,  and  soon  become 
crowded  with  fat  droplets.  The  capillaries,  as  a result  of  the  change, 
are  weakened  and  readily  rupture,  giving  rise  to  small  haemondiages. 

CALCIFICATION. 

This  is  a very  common  sequel  to  fatty  degeneration  in  the  arteries 
in  old  age,  and  is  nearly  alw'ays  seen  in  the  middle  coat.  Lime  salts  are 
deposited  in  the  muscular  coat,  often  in  the  fonn  of  calcareous  rings  sur- 
rounding the  vessel  in  the  position  of  the  middle  coat.  The  wall  in 
consequence  becomes  ligid  and  diminished  in  calibre.  Thrombi  are  apt 
to  foi-m  on  the  altered  wall ; and,  more  impoi’tant,  since  the  damaged 
vessels  transmit  less  blood  than  normal,  senile  gangi-ene  may  enstie. 
Calcification  often  takes  place  on  athennatous  patches. 

Calcification  has  been  observed  in  the  arterioles  of  the  brain  and 
kidney,  where  there  was  no  obvious  preceding  phenomenon.  Further, 
a “ metastatic  ” calcification  of  the  inner  coat  of  arteries  has  been 
described,  pailaking  of  the  natmc  of  infiltration  rather  than  degenera- 
tion. The  supposed  origin  of  the  lime  sfdts  in  one  case  was  an  acute 
cai-ies  of  the  vertebrfe. 

HYALINE  AND  WAXY  DEGENERATIONS 

Are  to  a huge  extent  diseases  of  arteries,  so  they  will  be  found 
fully  described  in  the  “ General  ” section  of  the  book.  It  .should  be 
noted  that  waxy  degeneration  has  not  been  observed  in  the  aorta  or  its 
main  branches. 


ENDARTERITIS. 

There  is  a close  analogy  between  the  intima  of  blood-vessels  and 
the  lining  membrane  of  the  heart,  and,  like  the  endocardium,  the  fonner 
is  liable  to  the  results  of  inflammation.  This  is  accounted  for  by  the 
consbint  exposure  to  irritation  which  the  inner  wall  of  an  artery  suffei’s 
by  reason  of  its  contact  with  the  blood.  The  term  “ endarteritis  ” ex- 
presses an  inflammation  of  the  inner  coat. 

Classification. — There  are  two  great  types  of  endai’teritis,  viz. : — 
I.  Endarteritis  Deformans. 

(1)  Acute. 

(2)  Chronic. 

n.  Endartf.ritis  Obliterans. 
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I.  ENDARTERITIS  DEFORMANS. 

Causes. — Tliese  are  mainly  two  in  number — (1)  alcoholism  and  (2) 
s}'|)hilia.  Further,  however,  the  disease  is  essentially  one  of  advanced 
life,  and  is  aided  in  its  occuiTence  by  any  increased  strain  exerted  upon 
the  vessels  from  within. 

(1)  ACUTE  ENDARTERITIS  DEFORMANS. 

This  is  a rare  form  of  inflammation,  and  is  oidy  met  with  in  the 
aoi-ta,  where  it  attacks  the  inner  coat  just  beyond  the  valves. 

Characters. — On  the  inner  wall  of  the  aoita,  near  the  valves,  we 
find  a number  of  patches  as  large  as  a split  pea,  soft,  slightly  raised 
above  the  surface,  and  of  a yellow  or  yellowish-grey  colour.  They  are, 
it  should  be  noted,  veiy  readily  stained  with  blood,  and  so,  post  niortenif 
may  appear  pink.  The  surrounding  surface  is  smooth  and  swollen, 
porhaiw  slightly  wrinkled.  Suppuration  rarely  occui-s ; but,  when  the 
condition  is  associated  with  endocarditis  of  the  aortic  valve  (as  it  some- 
times is),  the  inner  coat  of  the  aoi-ta  may  become  thickened  or  ulcerated. 
Occasionally,  the  soft  patches  yield  before  the  force  of  the  blood  cuiTent 
and  form  “ acute  multiple  aneurisms.”  There  is  evidence  of  concurrent 
periarteidtis  in  the  shape  of  swelling  and  softening  of  the  outer  wall. 
The  microscopic  appearances  ai’e  just  the  same  as  those  observed  in 
an  early  stage  of  chronic  inflammation,  so,  for  convenience,  they  will  be 
described  in  that  connection. 

(2)  CHRONIC  ENDARTERITIS  DEFORMANS— " ATHEROMA." 

This  is  an  extremely  common  condition,  and  may  affect  the  whole 
arterial  system,  capillaries  alone  excepted.  It  is  prone,  however,  to 
attack  the  larger  vessels,  and  it  does  so  at  the  seat  of  greatest  stress. 
For  instance,  in  the  aorta — the  piincipal  seat — atheroma  most  frequently 
occurs  just  beyond  the  valves,  therr  ar’ound  the  origin  of  the  great 
ar-terial  trunks,  next  at  the  origin  of  some  of  the  lesser  br-anches. 

Characters. — The  process  begins  in  the  formation  of  patches  similar 
to  those  produced  in  the  acute  variety  ; less  commonly  the  change  com- 
mences in  more  diffuse  form.  In  the  first  case,  the  patches  grow  larger 
until  fusion  takes  place  here  and  there,  resulting  in  the  production  of 
considerable  areas  of  thickening.  Thc.se  are  firm  in  consistence  and 
smooth  on  the  surface,  showing  that  the  endothelium  is  still  present 
Soon  the  patches  show  a yellow  centre  on  section  : later  they  become 
almost  wholly  yellow.  Then  they  gradually  become  hard  and  gritty, 
evidently  from  the  presence  of  calcareous  matter.  In  a medium  sized 
artery  these  patches  are  usually  confined  to  one  side  of  the  artery,  arid 
they  project  in  a nodular  form  into  the  lumen  so  as  to  diminish  its 
calibre  : a transverse  section  of  the  vessel  therefoi*e  has  the  configuration 
of  a signet-ring.  Thrombi  arc  often  found  adhering  to  the  patches. 
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Mieroseopically,  the  changes  are  shown  to  be  not  purely  inflain- 
inatorj',  but  to  partake  largely  of  a degenerative  type.  Fii-st  consider 
the  incipient  soft  patches  which  are  found  in  the  very  early  sUige. 
They  consist  practically  of  great  nmnbers  of  rounded  and  Rattened  cells, 
which  are  derived  from  an  active  prolifemtion  of  tlie  fibrous  elements  of 
the  inner  coat.  Tlie  change  does  not  extend  beyond  the  internal  elastic 
lamina.  In  those  parts  most  thickened  there  is  a great  preponderance 
of  the  round  cells.  They  stain  deeply  with  picro-carmine.  The  endothe- 
lium is  intact  ami  covers  the  patclies.  The  adventitia  also  shows  increase 
in  the  number  of  its  cells,  so  much  so  sometimes  that  it  comes  to  resemble 
a mass  of  granulation  tissue.  Some  of  these  cells  originate  by  prolifera- 
tion of  pre-existing  cells  of  the  adventitia ; others  are  derived  from 
inflammatory  exudation  from  the  vasa  vasoruni. 

Now  examine  a section  of  the  aortic  wall  in  a more  advanced  stage 
of  the  process.  It  usually  happens  that  the  inner  coat  alone  is  involved, 
and  sharjdy  defined  from  the  middle  coat.  The  fibrous  lamina)  are  now 
swollen,  greatly  proliferated,  as  ai‘e  also  the  elastic  elements  : numerous 
cells,  flattened  and  granular,  occupy  the  spaces  between  the  swollren 
fibres,  and  stain  but  imperfectly  with  picro-carmine.  These  changes  are 
most  marked  in  the  deeper  layers  of  the  iiitima.  When  the  patches 
have  become  yellow,  we  find  that  the  proliferated  cells  and,  in  turn,  the 
fibrous  matrix  have  undergone  fatty  degeneration.  This  is  quickly  fol- 
lowed by  a deposit  of  lime  sjvlts  in  the  connective  tissue  corpuscles 
especially,  and  then  the  appearance  jjresented  is  usually  that  of  a some- 
what homogeneous  matrix,  in  which  are  numerous  spaces  containing  a 
granular  debris  with  some  crystals.  The  debris  is  composed  of  fat 
globules,  calcareous  granules,  and  cholesterine  crystals.  The  calcareous 
granules  by  and  by  agglomerate,  so  that  actual  plates  of  the  hard  mate- 
rial lie  deep  in  the  inner  coat  and  render  the  vessel  rigid. 

Sometimes  endarteritis  in  the  aorta  does  not  assume  quite  such  a 
chronic  fonn,  and  then  the  internal  elastic  lamina  may  give  w.ay, 
and  the  middle  coat  and  even  the  outer  coat  may  be  invaded  by  the 
degenerative  process.  The  muscular  fibres  soften,  become  fatty,  and 
may  be  partly  absorbed  or  become  cidcareous  like  the  inner  coat.  The 
softening  may  lead  to  dilatation. 

In  a medium  sized  artery  the  appearances  are  very  similar,  but 
there  is  less  proliferation  of  the  connective  tissue  elements,  and  the  pro- 
liferated cells  tend  to  be  disposed  in  rows  alternating  with  layers  of  the 
fibrous  laminae. 

SequelSB. — An  atheromatous  patch  generally  develops  various  fur- 
ther processes,  leading  to  greater  or  less  impairmoit  of  the  ve.ssel  wall, 
and  fmpiently  to  damage  of  the  tissues  tlirough  interference  with  tlie 
circulation. 

(a)  It  has  been  stated  that  the  smaller  arteries  have  their  lumen 
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diminished  in  consequence  of  the  nodular  thickening  of  their  walls.  The 
same  holds  true  in  the  aorta,  but  the  relative  diminution  in  that  vessel 
is  so  slight  as  to  be  of  little  consequence.  But  in  arteries  like  the  coro- 
nary and  cerebral  arteries  the  interference  with  the  blood  flow  may 
produce  serious  results.  The  interference  is  aided  by  the  rigidity  of  the 
walls,  which  is  a necessary  result  of  calcification,  wlien  that  lias  occurred : 
and  it  is  often  completed  by  the  formation  of  a thrombus  over  the  patch. 
This  is  a frequent  cause  of  softening  in  sections  of  the  brain  supplied  by 
the  obstructed  vessels. 

(b)  In  the  aorta  rigidity  and  weakening  of  the  wall  lead  to  very 
important  consequences.  The  vessel  is  unable  to  assist  the  left  ventricle 
in  jiropelling  the  blood  through  the  body,  and  that  jirimarily  causes  some 
stagnation  in  distant  parts.  The  ventricle  has  more  work  thrown  upon 
it,  and  consequently  hyper tropliies  ; the  blood  is  thus  projected  into  the 
aortic  arch  with  abnormal  force,  dilating  the  vessel  and  producing  a 
diffuse  aneurism.  Atheroma  in  the  smaller  arteries  more  commonly 
gives  rise  to  thrombosis  than  dilatation. 

(c)  It  is  a very  common  thing  for  an  atheromatous  patch  to  soften 
and  become  transformed  into  a mass  of  debris  confined  by  a slight  cap- 
sule of  connective  tissue,  constituting  an  “ atheromatous  abscess.”  The 
debris  consists  of  fat  droplets  and  cholesterine  crystals  with  broken 
down  cells.  The  abscess  then  ruptures,  and  becomes  an  “ athero- 
matous ulcer.”  Particles  of  the  debris  may  be  cai'ried  away,  and  cause 
embolic  plugging  of  small  vessels.  Further,  the  blood  may  find  its  way 
between  the  coats  of  the  aorta,  separating  them  up  so  as  to  form  a “ dis- 
secting aneurism.”  The  abscess  does  not  always  rupture  however ; its 
contents  are  sometimes  absorbed,  and  this  leads  to  a depre.ssion  on  the 
inner  surface. 

(d)  The  calcareous  plates,  which  so  commonly  occupy  the  deejier 
part  of  the  intima,  not  unfrequently  tear  through  or  erode  the  superficial 
layers,  and  present  an  edge  or  angle  inside  the  vessel.  A thrombus  is 
verj'  likely  to  form  on  this  projection,  and  it  may  cause  plugging  in  the 
case  of  a smaller  vessel.  In  the  aorta  a thrombus  frequently  e.\tends  in 
a polypoid  fonn  along  the  vessel,  and  part  of  it  is  liable  to  become 
detached  and  form  an  embolus. 

(e)  Atheroma  does  not  directly  lead  to  hajinorrhage  as  a rule.  But 
there  is  a modified  form  of  atlieroma  which  is  supposed  to  be  the  special 
precedent  of  aneurism  formation  in  small  arteries,  particularly  the 
“ miliary  aneurisms ’’  on  the  cerebral  vessels;  and  these  miliary  aneu- 
risms are  now  recognised  as  the  chief  cause  of  cerebral  lucmorrliage. 

III.  ENDARTERITIS  OBLITERANS. 

Although  this  condition  is  classified  along  with  atheroma,  it  is  not 
an  independent  disease,  but  merely  a phenomenon  in  other  processes. 
It  signifies  a gradual  occlusion  of  a blood-vessel  by  thickening  of  the 
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vessel  wall.  The  thickening  is  limited  to  the  inner  coat,  and  in  its 
nature  resembles  the  less  extensive  thickening  ol'  atheroma  before  de- 
generation has  set  in.  But  it  dillers  strikingly  from  the  latter,  iiutsmuch 
as  the  proliferatetl  tissue  becomes  vascularized,  so  that  the  intima  is 
converted  into  a dense  imvss  of  granulation  tissue.  Further,  the  inllam- 
matory  product  does  not  ciiseate  nor  calcify. 

We  observe  the  process  constantly  in  the  healing  of  wounds.  It  is 
also  well  exemplified  in  the  “ organization  ” of  a thrombus.  Again,  it  is 
a very  common  occurrence  in  syphilitic  lesions,  affecting  especially  the 
cerebral  arteries.  It  is  usually  met  with  in  comparatively  young 
people,  thus  contrasting  with  atheroma.  On  examining  a vessel  with 
syphilitic  endarteritis,  small  nodnlar  thickenings  are  observed  at  different 
points,  some  of  them  causing  perhaps  entire  obliteration  of  the  lumen. 
Under  the  microscope,  the  intima  is  seen  to  be  the  seat  of  the  thicken- 
ing, and  this  is  mainly  due  to  a great  proliferation  of  the  connective 
tissue  cells  amidst  the  lamina)  and  of  the  endothelial  cells  lining  the 
vessel  There  is  usually  some  swelling  of  the  outer  coat,  the  result  of 
cell  infiltration,  and  this  may  go  on  to  fibrous  thickening.  The  contour 
of  the  vessel  thus  becomes  iiTcgular,  and  the  term  “ periarteritis  nodosa” 
is  employed  to  express  the  particular  change  that  has  taken  place  in  the 
adventitia.  It  is  frequently  associated  with  softening  of  the  middle 
coat,  leading  to  dilatation  and  aneurism.  Lastly,  obliterative  endarteritis 
attacks  the  vessels  in  many  interstitial  inflammations.,  e.g.,  in  the  lung 
and  kidney.  It  will  be  referred  to  in  these  connections. 

The  injurious  effects  of  obliterative  endarteritis  are  most  strongly 
manifested  in  the  brain,  where  areas  of  cerebral  tissue  supplied  by  the 
occluded  vessels  soften  and  degenerate. 

ANEURISM. 

An  imeurism  proper  means  a localized  and  peraistcnt  dilatation  of  a 
blood-vessel  According  to  this  definition,  the  wall  or  sac  of  the  aneurism 
Ls  a portion  of  the  vessel  wall  which,  however,  may  be  altered  both  in 
thickness  and  structure.  But  it  is  necessary  to  bear  in  mind  here  that 
the  tenn  aneurism  is  commonly  used  by  surgeons  in  a wider  sense. 
According  to  them,  it  includes  flic  result  of  hjemoniiage  from  a vessel 
when  blood  is  poured  nut  into  tlie  ti.ssucs,  forming  a cavity  for  itself, 
wliich  becomes  surrounded  by  a fibrous  cai)sule.  In  such  a wise,  while 
the  encapsuled  blood  clot  may  lie  close  to  a vessel,  it  does  not  necessarily 
communicate  with  the  vessel  and  is  in  no  degree  surrounded  by  the  vessel 
wall.  These  aneurisms  are  usually  the  result  ol  a traumatic  injury  and 
so  they  are  often  spoken  of  as  '' traumatic  anmrisniK."  The  term 
spuriou^  also  is  a general  epithet  applied  to  them,  tis  distinguishing 
them  from  the  orthodox  or  '■'■true"  aneurism  which  has  been  defined,  n’he 
latter  i.-  further  called  " .-<iiunla nevus,"  in  allu.hon  to  in',  mode  of  origin. 
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Aneurisms  may  be  classified  according  to  their  shape  and  extent. 
Tims,  we  speak  of  I.  Diffuse,  where  a large  part  of  a vessel  irregularly 
dilates  ; II.  Fusiform  or  spindle  shaped,  involving  the  whole  circum- 
ference of  the  vessel  ; III.  Sacculated,  meaning  a dilatation  limited  to 
one  side  of  the  vessel,  and  frequently  having  only  a small  orifice  of  com- 
munication with  the  vessel  ; IV.  Cup  shaped. 

Cause. — There  are  two  main  factors  in  the  causation  of  aneurism, 
vizt.  :^1)  weakness  of  the  vessel  wall,  and  (2)  increased  blood  tension. 
The  wall  of  a vessel  can  be  damaged  in  various  ways,  e.g,,  by  direct 
external  violence,  or  by  undue  and  coiistiint  pressure  upon  a vessel 
by  a piece  of  fractured  bone)  leading  to  impaired  nutrition  of  its  walls. 
Again,  emboli  often  cause  damage  of  a vessel  wall,  especially  in  the 
brain.  But  by  far  the  most  important  cause  of  damage  is  atheroma.  In 
studying  atheroma  it  was  mentioned  how  frequently  the  condition  tenni- 
uatetl  in  the  development  of  an  aneurism  ; and  it  need  only  be  added 
now  that  the  degeneration  and  softening  of  the  inner  and  especially  the 
middle  coat,  following  upon  atheroma,  is  one  of  the  chief  elements  which 
deterndne  the  dilatation.  It  must  be  pointed  out,  however,  that  wliile 
atheroma  is  a disease  of  advanced  life,  aneurisms  usually  occur  before 
the  age  of  40.  Further,  aneurisms  occur  far  more  frequently  in  men 
thjm  in  women,  and  particularly  in  men  who  lead  a laborious  life,  such 
as  soldiers  and  mechanics.  The  preponderance  of  atheroma  in  the  male 
is  not  so  great.  These  facts  point  to  the  conclusion  that  the  occurrence 
of  aneurism  is  always  associated  with  more  or  less  strain,  involving  in- 
creased blood  tension. 

A further  proof  of  this  is  alfortled  by  a study  of  the  sites  which 
aneurisms  are  found  to  occupy.  Speaking  geneially,  aneurisms  occur 
more  frequently  in  the  thoracic  cavity  than  tmy  where  else.  The  thoracic 
aorta  is  the  commonest  seat  of  aneuiism  in  the  body.  We  know  that  that 
vessel  is  directly  exposed  to  the  effects  of  increased  blood  pressure  when 
the  hciirt’s  iiction  is  excessive.  The  first  position  affected  in  point  of 
frcfiuency  is  at  the  origin  of  the  gi'cat  vessels  in  the  aortic  arch  : next  to 
this  is  the  ascending  part  of  the  arch  close  to  the  valves  (Greenfield). 
Second  to  the  thoracic  aorta,  the  popliteal  artery  is  the  most  frequent 
seat  of  aneurism.  This  artery  has  been  known  to  develop  an  aneurism 
after  an  injurj',  caused,  for  instance,  by  a sudden  bending  of  the  leg  in 
an  elderly  person.  But,  no  doubt,  the  unique  situation  of  the  arter}' 
renders  it  liable  to  the  effects  of  excessive  blood  pressure.  Footmen,  who 
are  subjected  to  much  standing  (which  exercises  the  gastrocneniii  muscles), 
and  who  frequently  wear  very  tight  gai-ters,  are  especially  prone  to  con- 
tract popliteal  aneurism.  The  compression  of  the  artery  causes  in- 
creased tension  above  the  seat  of  compression,  and  a prolonged  strain  of 
this  nature  may  lead  to  weakening  of  the  vessel  wall,  and  ultimately  to 
aueuri.sm  formation.  After  the  popliteal  artery,  aneurisms  occur  most 
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commonly  on  the  aMominal  aorta  and  femoral  arteriefl,  then  on  the  main 
branches  of  the  aortic  ai'ch.  Less  commonly,  aneurisms  are  found  on  the 
iliac  arteries,  on  the  arteries  of  the  brain,  and  other  internal  organs. 

Growth  op  Aneurisms. 

In  an  atheromatous  vessel,  degeneration  of  the  middle  coat  is  the  first 
indication  of  approaching  aneurism  formation.  At  the  weakened  part  a 
slight  bulging  takes  place,  which  gradually  deepens  into  a pouch.  Once 
started,  an  aneurism  tends  to  enlarge  indefinitely,  for  it  is  shown  by  a 
well  known  physical  law  that  the  blood  pressure  in  the  dilatation  must  be 
greater  than  the  pressure  at  any  other  point  of  the  vessel  wall.  The 
pouch  tbprefnre  enlarges,  and  its  mode  of  enlargement  determines  the 
future  shape  of  the  sac.  Thus  it  may  extend  in  all  directions— circularly 
and  longitudinally — until  a fusiform  or  diffuse  aneurism  is  formed  ; or 
the  pouch  may  become  inflated,  as  it  were,  through  the  primary  small 
opening,  and  this  results  in  a sacculated  aneurism.  With  regard  to  the 
structure  of  the  sac,  that  never  is  the  same  as  the  arterial  wall,  unless  the 
aneurism  be  situated  on  a small  vessel.  As  a rule,  the  enlargement  of 
the  sac  is  accompanied  by  degenerative  as  well  as  formative  processes  in 
the  sac. 

Were  we  to  trace  the  development  of  an  aneurism,  we  should  find 
that  the  muscular  coat  undergoes  successive  passive  changes  until  it  may 
ultimately  disappear.  Its  fibres  become  stretched  and  dissociated,  and 
at  the  same  time  degenerated,  so  that  they  cannot  be  seen  except  at  the 
very  margin  of  the  orifice  of  the  sac.  The  inner  coat  sometimes  per- 
sists, although  greatly  thickened  and  altered  by  the  atheromatous  changes ; 
but  very  often  it  also  disappears  to  a large  extent,  and  can  only  be  recog- 
nised at  the  margin,  sometimes  also  hero  and  there  over  the  surface.  In 
its  place  may  be  found  a delicate  layer  of  tissue  having  a hyabne  appear- 
ance. The  outer  coat  of  the  vessel  is  to  be  regarded  as  the  only  one 
constantly  represented  in  the  aneurismal  wall.  The  adventitia  is  a con- 
nective tissue  structure  and,  coincident  with  the  dilatation  of  the  vessel, 
undergoes  inflammatory  thickening  and  forms  adhesions  with  surround- 
ing parts.  Thus  the  sac  comes  to  be  composed  mainly  of  dense  uniform 
fibrous  tissue,  which  often  reachc.s  a great  tliickncss. 

If  the  circulation  of  blood  through  an  aneurism  be  in  any  degree 
impeded,  thrombi  are  deposited  on  the  interior  of  the  sac.  It  is  evident 
that  this  phenomenon  will  occur  with  great  readiness  in  a saccuhited 
aneuri.sm,  where  the  orifice  of  tlie  sac  is  relatively  very  small.  The 
coagulated  blood  is  deposited  layer  upon  layer  in  the  form  of  pale  clots 
constituting  a “ laminated  pale  thrombus.”  This  is  the  state  of  matters 
in  an  early  stage.  The  subsequent  phenomena  vary  according  to  circum- 
stances. The  thrombus  may  continue  to  grow  by  successive  accretions 
ol  lamina)  so  that  the  .sac  contains  none  but  solid  contents,  and  the 
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circulation  through  it  is  completely  arrested.  Folio  vriiig  upon  this, 
organization  of  the  thrombus  sets  in,  and  results  in  the  conversion  of  the 
aneurism  into  a nodule  of  connective  tissue.  The  aneurism  may  then  he 
said  to  have  undergone  a natural  cure,  and  it  is  the  physician’s  aim  in 
treating  aneurism  to  encourage  and  hasten  this  natural  process.  How- 
ever, such  a favourable  termination  rarely  occurs  spontaneously,  and 
then  only  in  small  vessels.  The  continual  distension  of  the  cavity 
appears  to  hinder  the  process  of  organization,  so  that  the  latter  is  likely 
to  occur  only  when  the  cavity  becomes  entirely  filled  with  clot,  as  above 
stated.  Generally,  the  thrombus  never  entirely  obliterates  the  sac. 
Very  often,  the  blood  finds  its  way  between  the  thrombus  and  the  wall  of 
the  sac,  causing  the  former  to  be  detached,  so  that  it  lies  free  in  the  fiuid 
contents  of  the  sac.  Frequently,  too,  the  blood  insinuates  itself  between 
the  lamina)  of  the  thrombus,  and  after  death  we  may  find  in  such  a case 
red  thrombi  alternating  with  white  lamina).  When  thrombi  have  existed 
for  a length  of  time  they  become  drier,  firmer,  and  fibrous-like. 

Tekminations  and  Effects  of  Aneurisms. 

Very  rarely  does  an  aneurism  undergo  spontaneous  cure.  We  saw 
that  it  sometimes  occurs  through  obliteration  of  the  sac  by  thrombosis 
and  subsequent  organization  of  the  thrombus.  In  other  cases,  it  has 
occurred  by  the  aneurism  pressing  upon  the  artery  and  occluding  the 
lumen  of  the  latter.  This  leads  to  obliteration  of  the  sac  as  in  the  first 
instance.  An  identical  result  is  obtained  by  the  surgeon  when  he 
ligatures  an  artery  on  the  proximal  side  of  an  aneurism. 

The  usual  course  of  an  aneurism  is  that  it  continues  to  enlarge  until 
the  sac  gives  way,  when  fatal  hmmorrhage  ensues.  We  shall  presently 
see  that  a fatal  issue  is  frequently  the  result,  not  of  rupture,  but  of  pres- 
sure upon  surrounding  parts.  The  rupture  may  come  about  in  more 
ways  than  one.  Thus,  a rapid  enlargement  of  the  sac  may  cause  such 
extensive  thinning  of  the  wall  that  it  simjrly  cannot  resist  the  pressure, 
and  gives  way.  Or  the  wall  may  become  softened  by  inllammation  and 
yield  to  the  blood  pressure,  or  the  inflammation  may  induce  sloughing 
first.  The  rupture  is  not  always  immediately  fatal,  for  often  the  aper- 
ture is  so  minute  as  to  admit  of  a leak  only,  and  this  may  be  temporarily 
restrained  by  clotting.  These  leakages  perhaj)s  recur  many  times  in 
succession,  and  death  may  even  result  from  the  repeated  draining  of 
blood  and  consequent  e.xhaustion.  Commonly,  however,  the  leaking 
aperture  enlarges  very  soon  and  profuse  hmmorrhage  takes  place,  ending 
in  rapid  death. 

Aneurisms  produce  injurious  effects  on  surrounding  parts  by  the 
pressui’e  which  they  necessarily  exert.  In  this  respect  they  resemble 
simple  tumoui's.  These  pressure  effects  will  u.aturally  be  of  a very 
serious  nature  when  the  aneurism  is  situated  in  such  a ciivity  as  the 
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thorax,  and  in  this  relation  it  may  be  well  to  note  the  symptoms  and 
le.sions  which  aneurisms  on  the  aortic  arch  may  give  rise  to.  In  the  first 
place,  the  heart  suffei-s  more  or  less.  It  is  frequently  displaced  down- 
wards by  a large  aneurism,  the  auricles  being  coinpreased  to  some  extent. 
In  addition,  the  organ  hypei-trophies  to  compensate  for  its  imjiaired 
efficiency  : the  left  ventricle  chiefly  is  involved.  Secondly,  various  ve.ssels 
may  be  compressed,  leading  to  vascular  derangements.  The  superior 
vena  cava  has  been  completely  obliterated  in  more  than  one  instance, 
giving  rise  to  excessive  dropsical  swelling  of  the  face,  neck,  shouldei-s, 
and  arms.  The  pulmonary  artery  is  fiequently  compressed,  leading  to 
impaired  blood  supply  to  the  lungs,  and  hypei-trojihy  of  the  right  ven- 
tricle. The  pulmonaiy  veins  may  be  corai)ressed,  resulting  in  oedema 
and  dropsy  of  the  lungs,  which  is  not  uncommonly  the  cause  of  death. 
Again,  the  thoracic  duct  is  sometimes  subjected  to  pressure,  causing  en- 
gorgement of  the  absorbent  vessels  and  glands,  and  resulting  in  inanition. 
Thirdly,  nerves  are  often  involved.  Thus  the  recurrent  laryngeal  nerves 
are  sometimes  irritated,  producing  symptoms  of  laryngitis,  with  very 
marked  stridulous  breathing.  Fourthly,  the  various  canals  within  the 
thorax  are  all  liable  to  suffer  stenosis.  Aneurisms  on  the  transverse 
part  of  the  arch,  especially,  press  upon  the  trachea  and  impede  the 
breathing  ; or  on  the  oesophagus  and  cause  the  ordinary  symptoms  of 
sti-icture  of  that  tube.  Aneurisms  involving  the  descending  part  of 
the  arch  frequently  press  injuriously  upon  the  left  bi’onchus,  interfering 
with  respiration.  They  often  give  rise  to  chronic  broncho-pneumonia 
and  (iinqdiyuwwin,  a fact  of  great  clinical  importance. 

When  an  aneurism  involves  an  arterial  trunk  where  the  latter  gives 
off  branches,  these  are  very  often  obstructed.  The  orifices  of  the 
branches  may  have  been  primarily  narrowed  by  an  atheromatous  pro- 
cess, and  this  condition  is  aided  by  thrombosis  in  the  sac.  Or,  the  orifice 
may  be  so  contorted  by  the  increasing  expansion  of  the  sac  as  to  prevent 
tlie  free  entrance  of  blood  into  the  branch.  Or  the  branch  itself  may  be 
occluded  by  pressure  of  the  aneurism  upon  it  beyond  the  orifice.  The 
result  of  closure  of  a bi-anch  is  the  formation  of  a thrombus  in  its  interior, 
and  its  lUtimate  conversion  into  a fibrous  cord.  But  instead  of  becoming 
oljstructed,  ailerial  branches  arising  at  the  seat  of  an  aneurism  may 
undergo  dilatation,  through  the  combined  effects  of  the  blood  pressure 
and  the  traction  exerted  by  the  aneurismal  wall. 

Aneurisms  have  the  property  of  . promoting  the  absorption  of  parts 
with  which  they  come  in  contact.  Not  only  are  the  soft  structures 
liable  to  be  eaten  through  in  this  way,  but  even  bone  becomes  eroded 
before  the  advancing  wall.  This  process  does  not  occur,  however,  with- 
out detriment  to  the  sac  itself,  I'or  eventually  it  gives  way,  and  fatal 
heemorrhage  ensues.  The  haemorrhage  may  find  vent  in  various  channels, 
depending  on  the  site  of  the  aneuri.sm,  and  consequently  on  the  direction 
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of  its  pressure.  Tims  an  aneurism  on  the  ascending  part  of  tlie  aortic 
arch  pressing  on  the  pulmonary  artery  may  in  course  of  time  establish  a 
communication  with  the  artery.  Occasionally,  the  heart  wall  is  opened 
into  at  some  point.  More  commonly,  an  aneurism  in  that  situation 
ruptures  within  its  pericardial  covering,  and  the  sac  of  the  pericardium 
is  immediately  distended  with  blood,  the  pressure  of  which  quickly  stops 
the  heart’s  contractions,  and  causes  rapid  death.  (Small  aneurisms  on 
the  coronary  arteries  sometimes  rupture  and  cause  a fatal  result  in  the 
same  way.)  Aneurisms  on  the  transverse  part  of  the  arch  very  fre- 
quently open  into  the  trachea  and  oesophagus,  causing  fatal  haemorrhage 
— in  the  one  ca.se  into  the  air  passages,  in  the  other  into  the  alimentary 
canal.  Aneurisms  involving  the  descending  part  of  the  arch  not  uncom- 
monly rupture  into  the  left  bronchus  and  left  pleural  cavity.  Or  they 
may  contract  adhesions  with  the  pulmonary  ti.ssue  and  destroy  it  to  a 
certain  extent,  and  so  cause  mortal  haemoptysis  ; but  such  cases  are  not 
always  fatal  at  once. 

But,  again,  aneurisms  very  often  extend  until  the  sac  comes  in  con- 
tact with  the  chest  wall : this  contact  usually  takes  place  either  in  front, 
with  the  sternum  and  cartilages  of  the  ribs,  or  behind,  with  the  verte- 
brae. Then  commences  a process  of  erosion  of  these  hard  parts,  resulting 
in  absorption  of  the  portions  involved.  It  is  a curious  fact  that  the  com- 
paratively soft  cartilage  resists  more  than  the  hard  bone  ; and  in  the  case 
of  an  aneurism  advancing  to  the  front  of  the  chest  we  may  find  the  sternum 
and  osseous  ribs  much  eroded,  while  the  cartilaginous  ribs  are  very  little 
destroyed.  Similarly,  when  the  vertebral  column  is  attacked,  the  inter- 
vertebral cartilages  remain  unaffected. 

Varieties  of  Aneurism. 

Miliary  Aneurism. — This  name  has  been  applied  by  Charcot  to 
minute  aneurisms  situated  on  the  smaller  vessels  of  the  brain.  In  nearly 
all  cases  of  cerebral  hasmoiThage  occurring  in  persons  over  50  years  of 
age,  such  aneurisms  can  be  found  on  the  small  vessels  siqiplying  the 
brain  substance.  They  usually  exist  in  considerable  number  in  the  same 
person,  and  their  size  may  be  stated  as  to  of  an  inch,  ^yllen  exa- 
mined microscopically,  they  are  found  to  possess  all  the  characters  of 
ordinary  aneurisms  : they  are  usually  fusiform  in  shape,  sometimes  sac- 
culated. The  cause  of  these  aneurisms  has  not  been  determined,  but  the 
individuals  in  whom  they  are  found  are  usually  the  subject  of  chronic 
renal  disease,  accompanied  with  hypertrophy  of  the  left  ventricle.  They 
are  not  due  to  atheroma  : possibly  the  explanation  of  their  origin  is  a 
chronic  periarteritis  in  the  outer  coat,  resulting  in  sclerosis  and  leading 
to  atrophy  of  the  middle  coat. 

There  are  certain  other  lesions  comprised  under  the  name  aneurism, 
although  they  do  not  come  under  the  definition  of  the  term',  and  these 
must  be  briefly  noted. 
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(1)  Dissecting  aneurism.— This  is  a peculiar  condition  which  is 
sometimes  met  witli  in  the  aorta,  rarely  in  other  vessels.  It  consists  in  a 
separation  of  the  coats  of  the  vessel  by  the  blood,  which  gains  access 
through  some  lesion  on  the  inner  wall.  The  commonest  cause  of  the 
condition  is  atheroma,  as  before  noted.  An  atheromatous  patch  just  be- 
yond the  heart  valves  frequently  ruptures,  and  allows  the  blood  to  plough 
its  way  into  the  wall.  Generally,  the  fibres  of  the  middle  coat  are  sepa- 
rated, and  the  blood  lies  between  the  external  and  internal  layers  of  the 
middle  coat.  The  force  of  the  blood  stream  frequently  causes  an  exten- 
sion of  this  unnatural  channel  for  a considerable  distance  within  the 
vessel  wall,  but  usually  tenninating  by  a second  rupture  of  the  inner 
coat,  which  allows  the  blood  to  pass  back  into  the  vessel  at  a more  or 
less  remote  point  from  the  original  rupture.  Occasionally,  the  second 
rupture  takes  place  through  the  outer  coat,  resulting  in  the  formation  of 
a false  aneurism  around.  But  as  a rule  the  first  method  obtains,  and  so 
the  blood  comes  to  flow  in  two  parallel  channels,  separated  only  by  a 
thin  septum.  The  new  channel  may  in  time  become  larger  than  the 
original  one,  and  so  the  lumen  of  the  vessel  is  narrowed. 

Dissecting  aneurisms  are  sometimes  caused  by  injury,  and  occasion- 
ally they  arise  spontaneously.  “ Tliere  is  no  form  of  aneurism  which  is 
so  frequently  multiple  as  this.” 

(2)  Varicose  aneurism. — This  means  a condition  when  an  aneu- 
rismal  sac  opens  into  a vein.  Thus,  an  aneurism  of  the  abdominal  aorta 
has  been  known  to  establish  a communication  on  its  right  side  with  the 
inferior  vena  cava.  It  will  be  readily  underatood  that  such  a condition 
will  tend  to  cause  great  venous  engorgement. 

(3)  Aneurismal  varix. — This  tenn  indicates  a direct  communica- 
tion between  an  artery  and  vein.  In  the  days  when  venesection  was 
popular,  it  was  a common  enough  thing,  when  opening  a vein  at  the 
elbow,  to  wound  the  artery  at  the  same  time,  and  aneurismal  varix  was 
often  the  result. 

(4)  Cirsoid  aneurism.— This,  which  may  be  termed  an  “ arterial 
varix,”  means  the  condition  in  an  artery  resembling  varicosity  in  a vein 
( q.v.).  It  is  often  very  well  seen  in  the  temporal  artery. 

(5)  Aneurism  by  anastomosis.— This  is  somewhat  allied  to  the 
former.  It  is  observed  mo.stly  on  the  scalp,  following  a wound  which 
involves  a number  of  arteries.  The  vessels  enlarge,  lengthen,  give  off 
new  branches,  and  form  a pulsating  mass  resembling  an  angioma. 

III.  The  VENOUS  SYSTEM. 

VARIX. 

“ Varix  is  dilatation  of  veins,  just  as  aneurism  is  dilatation  of 
arteries.”  The  walls  of  veins  are  thin  and  weak  comi)ared  to  those  of 
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arteries,  aiul  readily  stretch  when  increased  strain  is  thrown  upon  them. 
Indeed,  veins  have  an  extraordinary  capacity  for  enlargement  to  perform 
additional  work  thrown  upon  them.  The  normal  hlood  pressure  within 
veins  is  small,  and  increased  pressure  rapidly  causes  them  to  expand. 
So  we  must  always  look,  for  an  explanation  of  varix,  to  some  cause  which 
is  calculated  to  increase  the  hlood  pressure  within  the  veins.  Such 
causes  are  tumours,  aneurisms  (from  without),  and  thrombosis  (from 
within). 

Morbid  changes.— When  obstruction  first  occurs,  the  vein  dilates 
and  exhibits  isolated  swellings,  which  indicate  the  site  of  the  valv&s. 
The  vein  graxlually  increases  in  length,  and  .so  it  is  forced  to  throw  itself 
into  a sinuous  form.  This  sinuosity  goes  on  developing  until  the  vein 
may  show  large  swollen  convolutions.  The  valves  are  naturally  rendered 
incompetent  by  the  dilatation,  and  this  aggravates  the  condition.  The 
progress  of  these  changes  can  be  easily  followed  in  the  leg  of  an  individual 
when  the  superficial  veins  are  involved.  The  blood  stagnates  in  the 
varicose  veins,  and  thrombosis  not  uncoimnonly  occurs. 

Microscopically,  the  affected  veins  are  found  to  undergo  a great 
thickening.  The  inner  coat  shows  .a  laminated  thickening  closely 
resembling  atheroma  in  an  artery.  The  outer  coat  proliferates  to 
some  degree.  The  middle  coat  usually  atrophies,  and  is  often  tran.sformed 
into  a calcareous  ring  so  that  the  vein  becomes  rigid. 

Sites. — (1)  The  lotoer  extremity  is  an  extremely  common  site  for 
varix.  Persons  whose  occupation  necessitates  prolonged  standing  are 
specially  prone  to  the  affection,  doubtless  because  the  muscular  effort  put 
forth  in  keeping  the  legs  straight  forces  the  blood  into  the  superficial 
veins.  A gravid  uterus  or  tumour  in  the  pelvi.s,  by  compressing  the 
pelvic  veins  acts  in  the  same  way.  A varicose  vein  in  the  leg  may  ulcerate 
and  cause  hmmorrhage  : it  may  also  rupture  from  the  mere  distension. 
It  is  a common  thing  to  find  an  eczema  over  the  vein,  caused  by  the 
chronic  inflammatory  condition  which  varicose  veins  always  tend  to  set 
up. 

(2)  The  rectum  is  a common  site  for  varix,  particularly  at  and  just 
above  the  anal  orifice.  The  name  “ haemorrhoids  ” is  aj)plied  to  varicose 
veins  in  this  position,  and  it  is  usual  to  speak  of  external  and  internal 
hmmorrhoids,  according  as  the  affected  veins  are  situated,  without  or 
within  the  anal  aperture.  The  veins  supplying  the  lower  part  of  the 
rectum  are  in  communication  with  the  portal  system  (through  the  inferior 
mesenteric),  and  with  the  vena  cava  (through  the  internal  iliac),  but  this 
double  outlet  does  not  prevent  the  frcipient  occurrence  of  varix  in  these 
lower  hffiinorrhoidal  veins.  Hromorrhoids  especially  occur  when  the 
portixl  vein  is  obstructed  through  disease  of  the  liver.  The  mucous 
membrane  over  them  becomes  altered  in  consefjuence  of  the  continual 
irritation  set  up  by  the  passage  of  fmces,  and  periodical  bleeding  takes 
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place  wlieu  there  happens  to  be  a sudden  and  abnornuvl  increase  ol  pres- 
sure. The  veins  rupture  through  tlie  mucous  membrane,  and  the 
condition  is  temponirily  relieved  by  the  escape  of  blood.  But,  in  the 
absence  of  treatment,  tlie  bleeding  recurs  again  and  again  until  the  pro- 
longed drain  may  produce  fatal  ana3inia. 

(3)  The  oesophagus  at  its  lower  end  is  sometimes  the  seat  of  varix, 
and  fatal  ha3iuorrhage  into  the  stomach  has  occured  from  rupture  of 
varicose  oesophageal  veins. 

(4)  The  spermatic  veins  frequently  are  the  seat  of  varix.  The  left, 
however,  is  very  much  oftener  affected  than  the  right,  probably  because 
the  former  is  the  longer  of  the  two,  and  opens  into  the  renal  vein  at  a right 
angle.  The  condition  receives  the  special  name  of  varicocele.  The 
varicosity  generally  begins  at  the  external  abdominal  ling  and  extends 
outwards. 


ATHEROMA. 

Atheroma  in  veins  is  an  occurrence  of  minor  importance.  It  is 
sometimes  set  up  when  veins  are  subjected  to  extreme  pressure,  as  in  the 
case  of  an  aneurismal  varix.  Atheromatous  patches  are  sometimes 
formed  in  the  pulmonary  veins  in  cases  of  obstructive  disease  on  the  left 
side  of  the  heart  (mitral  stenosis  especially). 

PHLEBITIS. 

This  is  the  most  common  disease  which  affects  veins.  Like  other 
inflammations  it  may  occur  in  acute  or  chronic  form. 

There  are  two  varieties  : — 

(1)  Simple  ; (2)  Septic. 

(1)  Simple  acute  phlebitis  occurs  in  persons  suffering  from  acute 
fevers  and  other  degenerative  conditions.  It  may  also  occur  secondary 
to  an  attack  of  fever.  In  some  cases,  it  arises  apparently  in  a spontane- 
ous manner,  and  it  may  be  set  up  by  traumatic  injury. 

Characters. — Under  the  inflammation  the  vein  speedily  dilates,  and 
a thrombus  forms  in  it.  “ In  all  cases  of  acute  inflammation  of  blood 
vessels,  thrombi  form  in  them — the  blood  coagulating  on  the  inflamed 
surface.”  The  vein  may  become  obliterated  by  the  thrombus.  Phlebitis 
is  very  liable  to  spread,  and  with  it  the  thrombosis. 

Microscopically,  the  inner  coat  shows  proliferation  of  the  endo- 
thelium and  connective  tissue.  The  outer  coat  is  partly  infiltrated  with 
leucocytes. 

Although  thrombosis  is  invariably  found  in  cases  of  phlebitis,  yet  we 
know  that  the  formation  of  thrombi  may  be  the  primary  phenomenon, 
they  by  their  presence  inducing  inflammation. 

(2)  Septic  phlebitis.  This  occurs  as  a result  of  pysomia,  and 
differs  in  certain  important  resiiects  from  a simple  inflaiumatiou.  A 
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thrombus  forms  in  both  iiishinces,  but  in  cases  of  pyemia  tliis  thrombu^ 
rapidly  softens  and  breaks  down  into  a puriform  mass,  having  a green 
colour,  and  offensive  odour.  The  wall  of  the  vein  becomes  gangrenous, 
turning  purple  and  then  green.  Suppuration  also  occum  outside  the 
vein,  and  bacteria  can  be  discovered  with  the  aid  of  the  microscope. 

THROMBOSIS. 

Thrombosis  very  frequently  affects  veins.  We  have  seen  that  it  is 
a sequel  of  varix  and  phlebitis.  It  will  be  unnecessary  to  mention  other 
causes  or  to  dwell  on  the  appearances  and  changes  presented.  These 
have  been  fully  described  in  Part  I. 

MALPOSITIONS  and  MALFORMATIONS  of  the  HEART  and 

GREAT  VESSELS. 

I.  MALPOSITIONS. 

The  heart  is  very  rarely  found  misplaced  to  any  great  degree.  When 
its  position  is  materially  altered,  there  nearly  always  exists  a general 
malformation  of  the  body.  The  organ  has  occasionally  been  “ trans- 
posed,” i.e.,  it  lies  to  the  right  of  the  sternum  with  tlie  apex  pointing 
in  that  direction.  This  condition  is  known  as  dexiocardia.  It  is  to 
be  distinguished  from  that  form  of  displacement  which  results  from 
emphysema  of  the  lung,  where  the  apex  comes  to  point  to  the  right  and 
the  left  ventricle  is  in  apposition  with  the  chest  wall  on  the  right  side 
of  the  sternum.  In  dexiocardia  the  aorta  passes  over  to  the  right  side, 
and  its  branches  are  correspondingly  altered.  Usually  also,  the  other 
viscera  in  the  body  are  transposed.  The  heart  has  occasionally  been 
discovered  in  the  neck,  and  in  the  abdominal  cavity. 

II.  MALFORMATIONS. 

Malformations  of  the  heart  and  its  great  vessels  for  the  most  part 
represent  survivals  of  fcetal  conditions.  They  are  due  either  to  arrest  of 
development  at  certain  periods,  or  to  some  ahuormality — it  may  be  in  the 
blood  pressiu’e— which  retards  the  normal  cycle  of  vascular  changes 
during  intra-uterine  life.  That  being  so,  it  will  be  well  here  to  recount 
briefly  the  essential  facts  relating  to  the  development  of  the  fmtal  heart 
with  its  vessels.  At  a very  early  period  the  heart  consists  of  two  cham- 
bers, an  auricle  and  a ventricle : the  auricle  receives  two  venm  cavar  pos- 
teriorly, wliile  the  ventricle  gives  origin  anteriorly  to  a single  arterial 
trunk.  Each  chamber,  as  well  as  the  artery,  subsequently  divides  into 
two  ; and  this  takes  place  in  each  case  by  the  formation  of  a septum. 
The  ventriculiu:  septum  is  the  first  to  appear,  being  first  evident  at  the 
sixth  week  of  intra  uterine  life.  It  commences  at  the  apex  of  the  cham- 
ber and  gradually  approaches  the  ba.se,  which  it  reaches  about  the  nintli 
week.  But  its  completion  at  the  Ijase  is  delayed  till  a late  perioil  ; and 
even  when  entire,  the  basal  part  shows  a liiangular  area  in  which  there 
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is  no  muscular  tissue,  ami  which  consists  merely  of  two  layers  of  endo- 
cardium with  some  loose  connective  tissue  between.  This  area  is  culled 
the  undefended  space.  The  common  arterial  trunk  begins  to  show  signs 
of  division  as  the  ventricular  septum  is  approaching  the  base.  A septum 
passes  from  each  side  of  the  vessel  and  divides  it  into  two  in  such  a way 
that  one  division  is  connected  with  each  ventricle  : that  connected  with 
the  right  ventricle  is  the  pulmonary  ai-tery,  the  other  with  the  left  is  the 
aorta  The  auricular  septum  makes  its  appearance  about  the  eighth  or 
ninth  week  (i.e.,  when  the  ventricular  septum  is  nearly  complete).  It 
arises  in  two  portions,  anterior  and  posterior  in  position.  The  miterior 
one  appears  first  and  grows  backwards,  the  posterior  segment  afterwards 
grows  forwai-ds  and  meets  it  : complete  union,  however,  does  not  take 
place  until  birth,  there  being  a persistent  opening  called  the  foramen 
ovale. 

Now,  those  malformations  of  the  heart  which  are  compatible  with 
life  are  usually  associated  with  some  anomaly  of  the  pvlirmiary  artery 
or  of  the  aorta.  Obstruction  of  either  of  these  vessels  leads  to  imperfect 
closure  of  the  ventricular  septum,  the  immediate  effect  of  which  is,  of 
course,  to  cause  a mbting  of  the  arterial  and  venous  blood.  But  there 
are  important  subsequent  results,  as  will  be  presently  shown. 

Pulmonary  Stenosis. — The  most  common  cause  of  this  condition 
is  disease  of  the  valves,  resulting  in  adhesion  of  the  cusps  so  as  to 
form  a central  opening  through  which  the  blood  is  forced  with  difficulty. 
This  is  an  instance  of  fcetal  endocarditis,  occurring  on  the  right  side  of 
the  heart  (v.  page  110).  In  some  cases  the  orifice  of  the  artery  is  nar- 
rowed, while  the  valves  are  normal.  Such  a condition  would  appear  to 
result  from  some  disturbance  of  the  blood  pressure  on  the  right  and  left 
sides  of  the  heart  during  an  early  period  of  fmtal  life  whereby  the  arterial 
septum  is  displaced,  leaving  the  pulmonary  orifice  very  much  smaller 
than  the  opening  of  the  aorta.  A third  form  of  obstruction  is  where  the 
artery  itself  is  contracted  beyond  the  valves. 

The  effects  of  pulmonary  stenosis  vary  according  to  the  time  when 
it  takes  place.  If  it  occurs  at  an  early  period,  before  the  ventricular 
septum  is  complete,  the  blood  from  the  right  ventricle  as  well  as  from 
the  left  will  pass  into  the  aorta.  This  consUmt  passage  of  blood  from 
the  right  to  the  left  ventricle  will  entirely  prevent  the  closure  of  the 
septmu.  In  addition,  the  incomplete  septum  will  be  displaced  to  the 
left  to  such  an  extent  that  the  aorta  really  arises  from  the  right  ventricle 
as  much  as  from  the  left.  In  this  way,  the  heart  has  virtually  but  three 
cavities,  one  ventricle  and  two  auricles. 

But,  when  stenosis  occurs  at  a more  advanced  jieriod  of  intra-utcriiie 
lile,  in  fact,  when  the  ventricular  septum  is  almost  closed,  additional 
results  are  obtained.  The  right  ventricle  becomes  gradually  hyper- 
trophied, to  compensate  for  the  obstruction  to  its  normal  outlet.  As  a 
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' iiatuml  consequence  of  this,  there  is  increased  strain  thrown  on  the  right 
auricle  ; blood  accumulates  in  that  chamber,  which  relieves  itself  by 
, forcing  greater  quantities  through  the  foramen  ovale  ; and  so  the  latter 

I I is  prevented  from  closing  at  birth,  remaining  permanently  patent.  But 

we  may  have  a great  degree  of  pulmonary  stenosis  without  any  marked 
patency  of  the  foramen  ovale.  A third  phenomenon  which  occasionally 
ensues  is  a persistent  patency  of  the  ductus  arteriosus.  The  lungs  being 
imperfectly  supplied  with  blood  through  the  stenosed  pubnonary  turtery, 
receive  an  au.xiliary  supply  after  birth  from  the  aorta  by  way  of  the 
ductus  arteriosus.  (The  blood  thus  passes  through  the  ductus  in  the 
inverse  direction  to  that  which  it  takes  in  the  fcetms.) 

Pulmonary  stenosis  sometimes  occurs  after  the  ventricular  septum 
is  complete.  In  such  a case  the  chief  results  are  hypertrophy  of  the  right 
ventricle  and  patency  of  the  foramen  ovale. 

Aortic  Stenosis.  The  aorta  is  occasionally  the  seat  of  obstruction 
during  intra-uterine  life,  though  not  nearly  so  frequently  as  the  pulmon- 
ary artery.  Corresponding  results  are  obtained  in  each  case.  Aortic 
stenosis  causes  (a)  patency  of  the  ventricular  septum  ; (b)  bulging  of 
the  septum  to  the  right,  causing  the  pulmonary  artery  to  take  origin 
from  both  right  and  left  ventricles  ; (c)  patency  of  the  ductus  arteriosus, 
allowing  blood  to  pass  from  the  pulmonary  artery  into  the  aorta  and 
supply  the  systemic  arteries ; (d)  patency  of  the  foramen  ovale.  The 
last  two  do  not  necessarily  follow. 

Children  bom  with  any  of  these  malformations  of  the  heart  usually 
suffer  from  symptoms  of  respiratory  and  circulatory  embarassment. 
These  symptoms  ai’e  mainly  dyspnoea  and  lividity,  the  same  as  we 
observe  in  adults  afflicted  with  valvular  disease.  The  symptoms  do  not 
necessarily  appear  at  birth  ; sometimes  they  are  postponed  for  months 
or  even  years  and  then  apparently  develop  under  the  influence  of  some 
undue  strain  on  the  circulation.  The  symptoms  are  usually  intermittent 
to  begin  with  ; in  the  coui’se  of  time  they  may  become  permanent.  The 
face  and  lips,  hands,  feet  and  nails  acquire  a livid  appearance,  and  this 
congenital  cyanosis  is  often  spoken  of  as  the  morbus  csaruleus.  It  is  due 
to  the  venous  engorgement  consecpient  on  the  arterial  obstruction. 

III.  ABNORMALITIES  in  thk  VALVES. 

Congenital  malformations  are  most  commonly  met  with  in  connec- 
tion with  the  sigmoid  valves.  It  has  been  pointed  out  that  obstruction 
in  the  pulmonary  artery  is  usually  due  to  fusion  of  the  semilunar  valves 
so  as  to  form  a diaphragm.  Sometimes  this  protrudes  into  the  lumen 
of  the  artery  in  a funnel-shaped  form.  In  some  cases  two  of  the  seg- 
ments are  fused,  so  that  the  valve  only  possesses  two  cusps.  These 
changes  are  no  doubt  due  to  foetal  endocarditis,  and  we  can  always 
observe  traces  of  tlie  coalescence  of  the  cusps  in  the  shape  of  thickenings 
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;ilong  the  line  of  union.  Another  anomaly,  more  common  in  the  aortic 
valve,  is  tlie  presence  of  one  or  more  additional  segments.  Such  seg- 
meJits  are  of  small  size  compared  with  the  normal  ones,  and  the  valve 
is  not  rendered  incompetent  by  their  presence.  Occasionally,  the  mar- 
gins of  the  aortic  cus])s  exhibit  a fenestrated  character,  sometimes 
approaching  to  the  formation  of  tendinous  bands  closely  resembling 
chordaj  tendinem.  Tliis  does  not  interfere  to  any  extent  with  the  func- 
tion of  the  valve,  since  the  fenestration  does  not  extend  beyond  the 
lines  of  contact  of  the  cusps.  Again,  pouches  are  sometimes  found  on  the 
cusps  : they  are  often  said  to  be  aneurisraal. 

ABNORMALITIES  in  GREAT  VESSELS. 

The  aorta  has  been  known  to  arise  posteriorly  from  the  right  ven- 
tricle, and  the  pulmonaiy  artery  anteriorly  from  the  left  The  blood 
from  the  systemic  veins  thus  enters  the  systemic  arteries  without  pass- 
ing through  the  lungs.  One  case  of  this  kind  survived  for  three  years. 
The  aorta  is  occasionally  double,  owing  to  non-closure  of  the  right 
arch.  Another  common  malformation  is  the  development  of  the  right 
instead  of  the  left  arch,  so  that  the  vessel  passes  to  the  right.  Sometimes 
we  meet  with  a congenital  narrowing  of  the  aoi-ta,  taking  place  just 
beyond  the  origin  of  the  left  subclavian.  This  narrowing  has  been  known 
in  some  cases  to  extend  throughout  the  whole  length  of  the  vessel,  and 
to  be  accompanied  by  thinning  of  the  wall.  This  remarkable  condition 
has  been  found  associated  with  a number  of  cases  of  chlorosis,  and  also 
ini.erstiti!vj  nftphrit.iH  ' 

The  ductus  aiieriosus,  the  foetal  communication  between  the  aorta 
and  pulmonary  artery,  normally  begins  to  close  about  the  time  of  birth 
at  the  aortic  end,  and  becomes  closed  after  birth  towards  the  pulmonary 
end.  We  have  seen  that  stenosis  of  the  pulmonary  ai'tery  causes  the 
ductus  to  remain  patent  after  birth.  Anything  which  increases  the 
pressure  in  the  aoi-ta  or  pulmonary  artery  tends  to  cause  patency  of  the 
ductus,  e.g.,  a congenital  narrowing  of  the  isthmus  of  the  aoi-ta  will 
bring  it  about. 

The  right  subclavian  artery  sometimes  aiases  from  the  aortic  arch  be- 
yond the  left  subclavian  (instead  of  from  the  innominate).  This  necessi- 
tates it  passing  the  other  branches  of  the  arch  from  left  to  right  in  order 
to  gain  the  right  arm.  In  this  course  it  may  come  to  press  on  the 
oesophagus,  and  it  has  been  known  to  do  so  injuriously — an  important 
point  in  clinical  medicine. 

The  superior  vena  cava  is  sometimes  stenosed  or  entirely  obliterated 
a short  distance  above  its  entrance  into  the  heart.  In  some  of  these 
cases  the  left  instead  of  the  right  superior  cava  is  peraistent.  Owing  to 
the  course  of  this  vessel  it  is  liable,  in  the  case  of  the  heart  undergoing 
enlai  gement,  to  be  subjected  to  pressure  by  that  organ. 
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/.  The  PLEURA. 

General  considerations. — The  pleural  sac  beare  a close  affinity 
to  tlie  pericardial  sac  in  its  stnicture,  and  in  many  of  its  relations.  But 
the  intimate  connection  which  the  pleura  has  with  the  lung  renders  it 
liable  to  be  implicated  in  many  of  the  diseases  of  the  lung ; and  further, 
the  fact  that  the  pleural  and  peritoneal  cavities  are  in  continuity  by 
means  of  lymphatic  vessels  (which  pierce  the  diaphragm)  allows  of 
secondary  processes  arising  in  either  sac  by  direct  extension  from  the 
other. 

HYDROTHORAX. 

This  means  a distension  of  the  pleural  sac  with  serous  fluid,  in 
other  words  a dropsy  of  the  pleura.  It  usually  occurs  as  a part  of 
general  dropsy,  the  result  of  mitral  disease  for  example,  hence  both  right 
and  left  pleurae  are  involved.  Malignant  growths  may  give  rise  to 
hydrothorax.  Cancer,  especially  when  it  involves  the  pleura,  often 
causes  a dropsical  efiFusion  ; perhaps  the  growth  obstructs  the  lym- 
phatics, thus  entailing  deficient  absorption  of  the  normal  lubricating 
fluid.  The  effect  of  hydrothora.x  depends  upon  the  amount  of  the 
effusion.  If  the  effusion  is  considerable  it  may  so  compress  the  lung  as 
to  cause  collapse.  Sometimes  it  happens  that  one  pleura  has  been  ad- 
herent from  an  old  pleurisy ; in  such  a case,  the  seium  instead  of  dis- 
tending the  pleural  sac  effuses  into  the  lung  tissue,  and  causes  oedema  of 
the  lung. 

HEMORRHAGES. 

Ecchymoses  are  found  in  the  deep  layer  of  the  pleura  after  death 
from  asphyxia. 

Larger  hsemorrhages  are  uncommon.  They  may  follow  traum- 
atic injury,  or  result  from  impture  of  an  aortic  aneurism  into  the  cavity. 
Occasionally  a pleuritic  effusion  is  mixed  with  blood,  constituting  a 
“ haemorrhagic  pleurisy.”  This  is  usually  associated  with  the  presence 
of  some  new  growth  in  the  pleura. 

PLEURISY, 

Or  inflammation  of  the  pleura,  is  a veiy  common  disease. 

Its  causes  are  numerous,  and  may  be  grouped  shortly  thus 
(1)  Idiopathic.  The  cause  is  frequently  uudiscoverable.  Very  often 
the  disease  is  attributed  to  “ a cold.”  (2)  Extension  of  inflammation 
flora  neighbouring  pai-ts,  vizt.,  pericardium  and  myocardium,  media- 
stinum, and  iieritoneum.  (3)  Morbid  conditions  of  the  blood,— acute 
rheumatism  and  especially  Bright’s  disease.  (4)  Previous  disease  of  the 
jileurii, — cancer  and  tubercle.  (5)  Traumatic,  from  injury  of  chest  wall, 
e.g.,  a fractured  rib. 
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Characters. — The  disease  may  he  acute  or  chronic.  An  acute 
.sjKinlaiieous  pleurisy  is  nearly  always  limited  to  one  oi'  other  pleura,  ?.c., 
it  is  “ unilaterar* ; and  it  commence.s  as  a rule  over  the  lower  and  lateral 
]>art  of  the  lungf,  probably  becau.se  the  chest  wall  allbrd.s  lea.st  protection 
from  e.xternal  intluence.s  at  that  part.  The  process  of  inflammation  in 
its  anatomical  details  is  closely  aiialo<j;ous  to  that  in  the  pericaialium,  and 
.so  the  student  is  referred  back  to  acute  pericarditis  for  a description  of 
the  appearances.  It  will  be  sulVicient  to  state  here  that  the  process  may 
be  divided  into  three  stages,- -(1)  congestion;  (2)  serous  effusion  and 
de{x>sit  of  plastic  lymph  on  the  inflamed  surface  ; (3)  absorption  of  fluid 
and  organization  of  lymph. 

The  inflammation  may  take  the  form  either  of  a “ dry  ” or  “ serous  ” 
pleurisy,  according  to  the  extent  of  the  efl'usion.  The  serous  effusion 
is  a limpid  straw  coloured  fluid,  which  does  not  sponbuieously  coagu- 
late. 

Results. — In  favourable  csises,  the  inflammation  subsides  without 
jircKlucing  any  organic  change,  and  the  fluid  is  absorbed.  Such  a perfect 
return  to  normal,  however,  is  not  common.  Asa  rule,  more  or  less  ad- 
hesion occuiv!  between  the  visceral  and  parietal  layers,  and  ]>ei'sist.s  during 
the  remainder  of  life.  This  does  not  neces.siirily  interfere  with  the  due 
expansion  of  the  lung,  but  frequently  the  adhesion  is  so  exteirsive  as  to 
bind  down  the  lung  in  great  measure,  and  so  impede  the  function  of  the 
organ.  The  effusion  in  a serous  pleuri.sy  may  reach  an  extraordinary 
degree  without  permanently  damaging  the  lung,  though  a point  is  often 
reached  at  which  the  lung  can  no  longer  re.sist  the  increasing  pressure, 
and  collapse  is  the  result.  The  collapse  is  more  often  partial  than  com- 
plete. Sometin\es  the  fluid,  when  the  efl'usion  has  j>ei'.sisted  for  a length 
of  time,  thickens  and  caseates,  subsequently  becoming  calcified  ; and 
after  death  we  find  calcareous  plates  in  the  pleura.  Again,  the  fluid 
occasionally  becomes  purulent,  and  then  the  condition  is  spoken  of  as 
“ empyema.”  This  only  happens  in  very  intense  inflammations.  Lastly, 
an  acute  pleurisy  often  becomes  chronic. 

Varieties. — I.  Empyema  may  be  defined  as  a purulent  jdeurisy. 
We  have  seen  that  it  occasionally  follows  a simple  pleurisy  ; this  is 
especially  the  case  in  children.  It  may  be  accepted  as  an  axiom  that 
purulent  pleurisy  is  the  rule  in  young  children,  while  in  adults  it  is  the 
exception.  Many  conditions  of  the  lung  give  rise  to  it,  for  examj)le, 
lobar  pneumonia,  abscess,  infarction  and  tuberculosis.  Then  it  may  be 
set  up  by  traumatic  injury,  such  as  a gun-shot  wound.  Occjusionally, 
an  abscess  of  the  liver  luis  perfoiated  the  diaphragm  and  o])ened  into 
the  pleural  s.ac,  setting  uj)  a sui)purative  inflammation  of  the  pleura. 
But,  in  very  many  cjises,  empyem.a  originates  as  a primary  and  acute 
condition,  its  cassation  being  unknown.  An  acute  empyema  generally 
involves  the  whole  pleura.  In  other  ca.ses,  the  condition  is  commonly 
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localized,  aud  the  so-called  “ loculated  empyema  ” is  especially  found 
over  the  lower  lateral  .ispect  of  the  lung.  Sometimes  it  occui's  between 
two  lobes,  when  it  is  spoken  of  as  “ inter-lobar,”  or  between  the  diaidi- 
ragm  and  biise  of  the  lung.  The  disease  is  usually  unilateral,  unless  it 
hius  originated  in  some  constitutional  disorder. 

The  morbid  phenomena  and  serpiehe  vary  with  the  acutene.ss  of  the 
disease  ;is  well  ;us  with  its  cause.  Wlien  the  suppuration  has  come  on 
in  the  coui-se  of  a simple  pleurisy,  the  process  is  prolonged  jiud  leads  to 
gre<at  thickening  of  the  pleui-a.  The  membrane  shows  a shaggy  surface, 
studded  with  vascular  granulations,  and  re.sembles  the  wall  of  any 
ordinary  abscess.  Between  the  layei-s  thei-e  is  a qmmtity  of  pus,  often 
thick,  but  usually  “ laudable.”  This  either  becomes  absorbed,  so  allow- 
ing of  i)artial  adhesion  between  the  two  surfaces,  or  is  transformed  into 
caseous  material.  A natural  cure  thus  I’esults ; but  very  fretpiently 
this  result  has  to  be  promoted  by  evacuating  the  pus  aud  so  hastening 
the  union  of  the  visceral  and  jjarietal  pleui-a.  In  a localized  emi)yema, 
which  is  usually  chronic,  the  same  phenomena  are  observed  in  a limited 
area.  The  pus  is  frequently  very  thick  aud  curily,  and  contains  shreds 
of  tissue.  The  process  usually  terminates  by  cjiseation  and 'calcificiition 
of  the  pus,  and  adhesion  of  the  pleura.  An  acute  enqiyema  generally 
runs  a raj)id  course  and  ends  fatally  unless  surgical  interference  be 
resorted  to.  On  examining  the  pleura  after  dejith,  it  shows  but  little 
thickening,  while  the  quantity  of  pus  present  in  the  pleural  cavity  may 
be  very  gi’eat.  Unless  in  traumatic  cases,  the  pus  found  in  empyema  is 
generally  laudable,  though  the  micrococci  of  supj)uration  are  abundantly 
found  in  it. 

When  an  empyema  does  not  undergo  a natural  cure,  the  pus  some- 
times burrows  in  various  directions  until  it  procures  a free  exit.  Thus, 
it  is  a common  enough  thing  for  the  chest  wall  to  be  perforated  in  one  of 
the  intercostal  spaces.  Another  result,  also  fairly  common,  is  an  exten- 
sion of  the  suppuration  into  the  lung,  and  the  e.stablishment  of  a fistula 
between  the  pleural  cavity  and  a bronchus.  Through  this  the  contents 
of  the  pleural  sac  may  be  partly  evacuated  by  the  act  of  coughing. 
Occasionally  the  di.aphragm  is  perforated,  and  the  pus  is  poured  into  the 
abdomen, — this  is  always  fatal,  (,'ases  have  even  been  recorded  of  the 
pus  making  its  appesu’ance  externally  in  the  region  of  the  buttocks, 
aud  even  in  the  popliteal  sjiace. 

II.  Chronic  Dry  Pleurisy  is  a very  frequent  result  of  disease  of 
the  lung,  and  terminates  as  a rule  in  localized  adliesions.  Such  adhesions 
can  be  very  constantly  detected  in  the  post  mortem  room  in  elderly  sub- 
jects. In  cases  of  phthisis,  for  instance,  tliis  is  almost  always  observed 
Tlie  adhesions  often  assume  the  form  of  flat  firm  laminated  plates, 
re.sembling  the  “flat  fibromas”  found  on  the  capsule  of  such  oig:uis  iis 
the  sploen. 
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III.  Hjemorphag-ie  Pleurisy.— lu  this  couditiou,  tlie  inrtam- 
matory  effusion  contains  blood.  It  is  very  rare  in  a simple  pleurisy, 
usually  there  is  some  new  growth  that  predisposes  to  it.  Of  these,  cjincer 
is  the  commonest,  and  so  the  condition  is  often  synonymous  with  “ can- 
cerous jdeurisy.”  In  addition,  however,  diseases  of  the  lung,  which  lead 
to  obstruction  of  the  pulmonary  veins,  may  cause  a lueraorrhagic 
pleurisy  ; interstitial  inflammations  are  of  this  class. 

IV.  Syphilitic  Pleurisy. — Evidences  of  inflammation  are  occa- 
sionally seen  on  the  pleura  in  the  ciwe  of  pei’sons  who  die  tainted  with 
constitutional  syphilis.  These  are  in  the  form  of  wrinkles  and  cicatrices 
of  the  pleura,  often  attended  with  thickening  of  the  membrane  ; and 
their  usual  site  is  over  the  lower  part  of  the  lung  on  its  posterior  aspect. 

V.  Tubercular  Pleurisy. — The  presence  of  tubercle  in  the  plem-a 
frequently  gives  rise  to  inflammation  of  the  membrane.  It  should  be 
noted  that  the  infljimmation  may  lead  to  a simjde  serous  effusion,  although 
this  is  not  often  the  case  ; when  fluid  is  effused  it  is  usually  thick,  and 
becomes  caseous.  Frequently  a dry  pleurisy  is  set  up,  resulting  in  the 
formation  of  adhesions.  When  the  inflammation  is  chronic  (.md  ad- 
hesions consequently  foi’m),  typical  giant  cell  systems  can  be  found  in 
the  adhesions.  In  acute  forms,  and  those  attended  with  rapid  caseation, 
giant  cell  systems  are  few  in  number,  and  are  limited  to  the  deeper  part 
of  the  membrane. 

TUBERCULOSIS. 

The  pleura  is  very  often  affected  with  tubercle  secondarily  to  the 
lung.  Possibly  the  disease  sometimes  affects  the  pleura  piimariiy,  but 
such  instmices  must  be  rare.  It  is  known,  however,  that  in  cows  the 
pleiu  a is  frequently  a seat  of  tubercle  when  the  lung  is  unaffected. 

Characters. — One  of  two  conditions  may  be  pre.sent.  On  the  one 
hand  minute  giey  gi-anulations  ai-e  scattered  over  the  surface  of  the 
pleura  ; or,  large  caseous  nodules  occur  here  and  there.  In  exceptional 
cjises,  the  pleural  cavity  becomes  filled  up  with  thick  fungating  masses, 
a condition  characteristic  of  the  bovine  affection.  These  masses  become 
caseous,  and  may  calcify.  The  pleura  is  usually  more  or  less  inflamed. 

TUMOURS. 

Secondary  giowths  are  common  in  the  i)leura.  They  usually  arise 
by  direct  extension  from  the  mediastinum  or  peritoneum.  Various 
forms  of  sarcoma  are  met  with,  princijially  lympho-sarcoma  and  melanotic 
sarcoma.  Cancer  also  frequently  occm-s  ; and  the  lung  is  nearly  always 
involved  along  with  the  pleura.  Cancer  of  the  peritoneum  often  extends 
to  the  pleura.  A cancer  of  the  mamma  may  infiltrate  the  cliest  wall  and 
extend  to  the  pleura.  Tumoui-s  of  the  pleura  are  usually  in  the  form  of 
flat,  soft  masso.s,  usually  sessile,  but  occasionally  pedunculated  and  j)oly- 
poid.  Since  cancers  infect  by  way  of  the  lymphatics,  it  often  happens 
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that  the  growth  marks  out  areas  ou  the  pleura,  which  indicate  the  couise 
of  the  lymj)hatic  veaseLs  around  the  margins  of  the  lobules. 

It  has  been  pointed  out  that  tumoure  give  rise  to  inflammation 
of  the  pleura.  A simple  dropsiail  exudation  often  accompanies  cancerous 
formation. 

//.  The  LUNG. 

COLLAPSE. 

This  is  a term  employed  to  indicate  a condition  of  the  lung  (or  part 
of  that  organ)  in  which  the  air  cells  and  finer  bronchi  are  no  longer 
expanded,  so  that  they  contain  no  air.  Thus  the  organ  resembles  the 
foetal  lung  before  inflation,  the  internal  surfaces  of  the  alveoli  being 
applied  to  one  another.  Theie  are  several  forms  of  collajjse,  and  a 
primary  chissification  into  congenital  and  acquired  collapse  will  be  found 
useful.  The  former  is  techniailly  spoken  of  as  “atelectasis  ” (non-expan- 
sion), while  the  latter  receives  the  name  of  “ apneumatosis  ” (deprival 
of  air). 

ATELECTASIS. 

This  is  commonly  enough  found  in  new  born  children,  whose  lungs 
have  never  fully  expanded.  It  is  usually  the  result  of  simple  weakness, 
such  children  being  nearly  always  puny  and  feeble,  and  unable  to  in- 
spire with  sufficient  vigour  to  inflate  the  entire  lung. 

Sites. — Generally  some  periphend  part  of  the  lung  suffei-s,  and 
especially  the  lower  lobe  towards  the  r oot  ;uul  base. 

Morbid  Anatomy.— In  the  above  position  we  find  a portion  of  the 
lung  depressed  below  the  surface  and  rodder  than  the  surrounding  ex- 
panded parts.  It  is  fuilher  distinguished  from  the  latter  by  being  firm 
to  touch  and  non-crepitant.  If  examined  carefully,  it  will  be  found  to 
consist  of  a number  of  lobules,  and  its  sha2)e  will  probably  indicate  that 
it  is  the  district  sujiijlied  by  one  or  more  bronchi.  If  air  be  blown  into 
the  lung  through  any  of  these  bronchi,  the  atelectatic  j)ortiou  am  be 
made  to  ex[>and. 

Sometimes  the  greater  j>art  of  a lobe  is  involved,  and  even  an  entire 
lobe  may  be  found  airless.  Should  the  infant  survive,  the  lung  will 
jjrobably  expand  in  time  ; but  if  the  atelectasis  persists  long,  expansion 
may  become  impossible. 

APNEUMATOSIS. 

Acquired  collapse  of  the  lung  occura  from  a variety  of  causes, 
and  assumes  charactei’s  which  vary  with  these  causes.  So  it  is  con- 
venient to  di.scus.s  the  causes  along  with  the  form  of  collai)se  which  they 
give  rise  to.  Hut  it  may  be  broadly  laid  down  that  collajjse  of  the  lung 
is  brought  about  by  the  influence  of  any  agency  which  rendei-s  the  pres- 
sure on  the  external  surface  of  the  lung  etpial  to  that  exerted  by  the 
atmosphere  from  within. 
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/.  TOTAL  COLLAPSE. 

Tliis  name  signities  collai)se  of  an  entire  lung,  or  of  a lobe,  or  other 
massive  fwrtion  of  a lung. 

Causes. — (l)  Puncture  of  chest  wall,  by  a knife  stab  for  instance. 

(2)  Rupture  of  the  surface  of  tlie  lung,  c.g.,  the  result  of  a broken  rib. 

(3)  Serous  pleurisy  is  the  most  common  cause  of  collapse.  Tlie  eil'usion, 
gradually  accumulating,  exerts  a constant  pressure  upon  the  lung  and 
expels  the  air  out  of  it.  (4)  Obstruction  of  either  bronchus  by  a foreign 
body  may  cause  collapse  of  an  entire  lung.  The  left  bronchus,  on 
account  of  its  direction,  is  much  more  liable  to  be  plugged  by  a foreign 
boily  passing  down  the  trachea  than  the  right.  How  such  an  obstruc- 
tion cjin  be  the  means  of  bringing  about  collapse  will  be  explained  in 
connection  with  the  “mechanism  of  collapse.” 

Morbid  Phenomena. — In  the  case  of  pulmonary  collapse  follow- 
ing a serous  pleurisy,  the  lung  is  steadily  comjn-essed  upwards  and 
backwards  until  it  comes  to  form  a solid  fleshy  mass  applied  to  the 
inner  and  back  part  of  the  thoracic  wall.  This  subsequently  atrophies 
to  a huge  extent,  the  orgiiu  being  now  functionless.  The  appeiu-ance  of 
the  lung  tissue,  both  naked  eye  and  microscopic,  is  very  similar  to  that 
found  in  cases  of  partial  collapse,  so  the  description  of  the  latter  will 
apply  to  this  (see  next  page). 

When  an  entire  lung  collapses  in  this  manner,  the  other  lung 
usually  exhibits  some  degi-ee  of  compensatory  emphysema,  and  gets  into 
a condition  of  chronic  congestion. 

II.  PARTIAL  COLLAPSE. 

The  most  common  kind  of  collapse  met  with  as  an  acquired  condi- 
tion is  that  which  sdfects  limited  portions  of  the  lung.  These  portions 
may  I'epresent  distinct  and  entire  lobules,  when  we  speak  of  lobular 
collapse  : or  they  m.ay  be  undefined  areas  of  lung  tissue  situated  irregu- 
larly in  the  organ,  and  when  that  obtains  we  apply  to  it  the  name  of 
diaseminated  oi’  scattered  collapse.  It  is  convenient  to  cousitler  these 
two  forms  together. 

Causation. — Partial  colla])se  of  the  lung  generally  depends  on  a 
combination  of  two  factor’s  : (1)  Defective  respiratory  force,  and  (2) 
Obstruction  to  the  entrance  of  air  into  the  lungs. 

The  fimt  of  these  arises  from  some  impediment  to  the  free  move- 
ment of  the  thoracic  parietes.  Thus  (a)  in  the  children’s  disea.se — 
rickets — the  ribs  with  their  cartilages  are  softened,  .so  that  they  can 
neither  aflord  adecjuate  jmrch.ose  to  tlie  respiratory  muscles  nor  sulH- 
ciently  resist  external  j)re.ssure.  (b)  Diserise  of  the  intercostal  or  other 
respiratory  nerves  sometimes  renders  the  muscles  useless  or  feeble,  (c) 
Certain  disease.s,  fevera  especially,  often  weaken  the  patient  :ind  em- 
barnuss  his  resjiiratory  eflbrts.  (d)  Various  mechanical  obstacles  may 
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impede  tlie  free  movements  of  the  chest.  This  lias  been  experienced  in 
ciises  of  abdominal  tumoiu-s  orjiscites  causing  great  upward  distension  of 
the  diaplmigm,  in  extensive  enlargement  of  the  heart  or  distension  of  the 
pericardium  with  fluid,  in  large  aneurisms  and  in  thoracic  tumours.  The 
cjireless  bandaging  of  the  chest  in  surgical  pnictice  has  occasionally  been 
the  means  of  producing  a similar  effect. 

(2)  Air  may  bo  prevented  from  entering  the  lungs  in  many  ways,  and 
the  obstacle  to  its  entrance  may  be  situated  in  auy  region  of  the  respi- 
ratory tract.  Thus,  obstructions  have  occurred  in  the  larynx,  trachea, 
main  bronchi,  and  various  parts  of  their  many  divisions.  The  commonest 
sort  of  obstruction  is  in  the  shape  of  a foreign  body  accideubdly  admitted 
through  the  glottis,  but  an  aneurism  or  tumour  frequently  exerts  its 
pressure  on  one  or  other  of  these  passages,  narrowing  their  lumen 
and  impeding  the  free  passage  of  air  through  them.  In  the  smidler 
bronchi  and  terminal  bronchioles  the  obstruction  may  be  jjroduced  by 
bronchitis,  and  this  is  generally  the  case  in  children.  The  swelling  of 
the  mucous  membrane  combined  with  the  hyper-secretion  of  mucus, 
plugs  the  bronchioles  and  cuts  off  the  supply  of  air  from  their  corre- 
sponding alveoli.  Lobular  collapse  is  usually  a sequel  of  bronchitis. 
The  exudation  or  false  membiane  which  sometimes  extends  from  the 
trachea  to  the  minute  bronchioles  in  diphtheria,  ha.s  a similar  effect. 
The  inhalation  of  blood  into  the  bronchioles,  consequent  upon  hsemor- 
hages  into  the  air  passages,  has  frequently  led  to  a like  result. 

Sites. — Where  there  is  a general  obstruction  to  the  entrance  of  air, 
the  lung  undergoes  collapse  at  certain  definite  positions,  one  region 
after  another  becoming  affected  in  consecutive  order.  This  is  particu- 
larly obvious  when  the  obstruction  is  a.ssociated  with  weakened  inspira- 
tory effort.  Under  such  circumstances,  then,  collapse  is  most  apt  to 
occur  first  at  the  lower  margins  of  the  lower  lobes  of  both  lungs. 
Secondly,  it  occurs  in  the  tongue-shaped  process  of  the  upper  lobe  of 
the  left  lung.  Next,  it  appeare  in  the  middle  lobe  of  the  right  lung, 
towards  its  anterior  part.  And  next,  the  collapse  affects  the  posterior 
surfaces  of  each  lung,  involving  all  the  lobes. 

In  ca.ses  of  fever,  where  death  is  preceded  by  gi’eat  exhaustion,  one 
commonly  finds  collapse  present  in  the  lower  and  posterior  parts  of  each 
lung.  These  are  the  least  movable  portions  of  the  organ. 

Lobular  collapse,  following  bronchitis,  may  occur  at  any  part  of  the 
lung — in  fact,  wherever  the  bronchitis  is  most  intense — but  it  is  usuidly 
most  obvious  at  the  base  and  posterior  border  of  the  lung,  or  along  the 
free  margins. 

Morbid  Phenomena. — In  the  condition  of  disseminated  collapse, 
the  collapsed  areas  are  detected  by  being  depressed  below  the  level  of 
the  surrounding  lung  tissue.  They  are  tolerably  well  defined,  their 
margin  having  an  inegular  angular  outline  owing  to  the  circunistiuiee 
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that  it  corresponds  to  the  edges  of  cej’tain  lobules.  The  collajwed  tiasiie 
is  dry  and  smooth,  and  since  it  contains  no  air  does  not  crei>itate  on 
pressure.  It  is  usually  of  a dark  blue  colour,  both  on  surface  and  mi  .sec- 
tion ; this  appearance  is  due  to  the  absence  of  blood  in  the  ]iart,  and 
close  aggregation  of  the  particles  of  carbon  pigment  which  normally  are 
scattered  over  the  organ.  When  dropped  into  water  the  tLssue  sinks, 
so  solid  has  it  become.  In  an  early  stage  of  the  condition,  the  allected 
parts  are  found  congested,  but  latterly  they  become  anmniic.  Their 
function  being  now  in  abeyance,  the  collapsed  parts  atrophy  to  a hu*ge 
extent. 

Lobidar  collapse  is  not  .so  readily  detected.  The  collap.sed  lobules  \ 
are  represented  by  small  brownish  spots,  dejiressed  below  the  surface, 
and  often  further  chai’actorized  by  being  sunounded  by  an  emphy- 
sematous zone  of  lung  tissue.  The  lobules  are  usually  in  a state  of 
congestion. 

Microscopically. — In  a portion  of  old  collapsed  pulmonary  tissue, 
tlie  structure  of  the  lung  is  seen  to  be  in  gi-eat  degi’ee  obliterated. 
Everything  is  crowded  together  and  atrophied.  No  air  cells  can  be 
distinguished,  their  position  being  indicated  perhaps  by  some  remnants 
of  epithelial  cells,  the  debris  of  their  walls.  The  capillary  vessels  undergo 
obliterative  endarteritis  and  disappear.  The  only  elements  which  perei-st 
in  or  near  the  collapsed  parts  are  the  larger  bronchi  and  ves.sels. 

It  is  very  difficult  to  distinguish  between  atelectasis  and  apneuma- 
tosis.  As  a rule  the  lung  tissue  in  the  former  case  is  redder  juid  more 
fleshy  than  in  the  latter,  and  the  indmonary  epithelium  may  be  per- 
sistent and  fairly  normal. 


Mechanism  of  Collapse. 


When  collapse  is  due  to  the  presence  of  air  or  fluid  in  the  pleural 
.sac,  it  is  quite  easy  to  trace  cause  and  effect  here.  The  pleural  cavity 
being  practically  a vacuum  under  normal  circumstances,  the  lung  expands 
during  inspiration  with  every  expansion  of  the  chest  wall,  and  by  virtue 
of  its  elasticity  recedes  when  the  chest  falls  during  expiration.  But 
whenever  this  vacuum  is.cliutrib«ted  to  any  extent  in  the  manner  men- 
tioned, the  lung  suffera  to  a corresjionding  degree,  and  some  portion 
undergoes  collapse  since  the  entii-e  lung  cannot  expand.  In  the  case  of 
a communication  being  established  between  the  pleural  cavity  and  the 
external  air  (whether  by  a wound  through  the  chest  wall  or  by  a rupture 
at  some  pcriidieral  part  of  the  lung),  it  will  be  understood  that  the 
internal  atmospheric  pressure  is  now  equalized  bj'  the  external  pres.sure  ; 
and  the  organ  Jis  a matter  of  coui-se,  by  virtue  of  its  ela.stic  natui’e,  con- 
tract.s  or  in  othei'  words  collajises. 

But  something  very  different  from  this  theory  is  required  to  explain 
how  a lung  collapses  when  an  obstruction  exists  in  some  part  of  the 
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respiratory  tract.  Suppose  a foreign  body  has  become  immovably  fixed 
in  one  of  the  larger  bronchi  and  absolutely  prevents  the  passjige  of  air 
along  the  bronchus  in  eitlier  direction— into  the  lung  or  out  of  the  lung. 
Tlie  consequence  is  that  tlie  air  which  is  confined  in  the  portion  of  lung 
supplied  by  the  bronchus  becomes  gradually  absorbed,  while  the  lung 
simultaneously  contracts.  The  absorption  is  further  promoted  by  the 
elastic  pressure  exerted  by  the  lung  tissue,  and  so  the  air  is  partly 
absorbed  and  partly  expelled.  This  double  process  soon  results  in 
collapse  of  that  portion  of  the  organ  involved.  It  has  been  proved 
that  this  absorption  of  the  constituent  gases  of  the  air  does  actually 
occur  ; the  oxygen  is  the  first  to  disajipear,  next  the  carbonic  acid,  and 
lastly  the  nitrogen. 

There  is  another  hypothetical  mode  whereby  a foreign  body  lodged 
in  a bronchus  is  the  ineaus  of  bringing  about  collapse  of  the  district 
sui)plied  by  that  bronchus.  This  is  said  to  occur  specially  in  the  smaller 
bronchi,  particularly  in  cases  of  bronchitis.  A plug  of  mucus  is  sup- 
posed to  lodge  at  the  bifurcation  of  a bronchus,  and  in  such  a manner 
that  it  moves  to  and  fro  in  the  bronchus  with  every  act  of  inspiration 
and  expiration  : it  thus  causes  a partial  obstruction,  and  perforais  a 
similar  function  to  the  valve  of  an  air  pump.  When  an  exjiiration  is 
made  the  outgoing  air  carries  the  plug  before  it  a certain  distance  and 
the  lung  is  partly  emptied.  At  the  commencement  of  inspiration  the 
plug  is  carried  back  to  the  bifurcation,  and  jireveuts  in  great  measure 
the  air  from  entering  the  two  divisions  of  the  bronchus.  The  repetition 
of  this  jirocess  a number  of  times  results  in  the  air  being  entirely  pumped 
out  of  the  involved  piece  of  lung  and  so  it  necessarily  collapses. 

EMPHYSEMA. 

Under  this  name  are  comprised  two  different  and  distinct  conditions. 
One  of  these  may  be  described  as  the  convene  of  colla])se,  since  it  con- 
sists essentially  in  an  over  distention  of  the  air  cavities  of  the  lung,  and 
is  spoken  of  as  common  or  vesicular  emphi/sema.  In  the  other,  which 
may  be  compared  with  the  surgical  condition  of  “cutaneous  emphy.sema,” 
we  have  to  deal  with  an  escape  of  air  from  the  pulmonary  air  cells  into 
s[)aces  formed  in  the  interstitial  and  surrounding  connective  tissue.  To 
this  condition  the  synonymous  terms  of  intei'stitial  and  itUerlobular  are 
indifferently  applied. 

I.  VESICULAR  EMPHYSEMA. 

Definition. — A permanent  over  distention  of  the  air-contiiining 
cavities  of  the  lung  and  the  persistent  effects  of  this  upon  the  lung 
structure. 

Causes. —(1)  Exciting.  Emjjhysema  is  produced  by  some  force 
which,  frequently  repeated,  causes  an  abnormiil  inflatiou  of  the  air 
vesicles  of  tlie  lung.  This  force  is  to  be  found  in  the  coustautly  acting 
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respinitory  niecliiuiisiu.  In  Uie  first  plucn,  the*  act  of  inspiration  may 
under  certain  circumstances,  lead  to  the  j)roduction  of  em|iliyscma. 
Thus,  the  latter  may  ensue  when,  during  the  phiuse  i»f  inspiration,  a 
section  of  the  pulmonary  area  in  the  thorax  remains  unoccupied  hy  the 
lung.  Such  a state  of  matters  obtains  if  a portion  of  the  lung  (from 
whatever  cause)  dues  not  ex|)and  along  with  the  chest  wall  ; the 
vacuum  thus  created  niu.st  be  tilled  up  either  by  a falling  in  of  the  chest 
wall  over  the  i-egion  or  by  some  adjacent  i)ai-t  of  the  lung  becondng 
|)ermanently  distended,  i.v.,  emphysematous.  It  is  in  this  way  that  a 
lobule  of  the  lung  which  is  in  a state  of  colla))se  so  often  comes  to  be 
surrounded  by  a zone  of  erai)hysema  ; it  is  observed  very  constantly 
after  bronchiti.s.  Adhesions  of  the  lung  often  lead  to  a simihu-  result  ; 
the  .surrfnimling  non-adherent  tissue  becomes  emphysematous.  So  with 
cicatnees  in  jdithisis.  It  may  ahso  occur  where  poi'tions  of  the  lung 
become  condensed  as  a result  of  lobular  juienmonia  for  instance. 
Emi»hysema  occurring  under  any  of  these  conditions  is  spoken  of  as 
being  compensatory. 

In  the  second  place,  violent  acts  of  ejcpiration.,  poiformed  with  the 
glottis  closed, are  a common  source  of  cmphyseniii.  In  the  performanue 
of  such  etforts,  the  lungs  are  compre.ssed  by  the  action  of  the  diaphragm 
and  the  various  muscles  on  the  chest  vv'all,  and  .since  the  pre.ssure  so 
exerted  must  be  erjually  diffused  over  the  pulmonary  tissue,  it  fol low's 
that  those  parts  of  the  orgiin  which  derive  leiist  support  from  the 
thoracic  j>arietes  will  suffer  fi'oin  the  increased  pressure,  and  exhibit  the 
effects  of  empliysema,  if  that  proce.ss  does  occur.  What  those  j)arts  are 
will  presently  be  mentioned.  Now',  that  eni|)hysema  does  occur  in  this 
manner  is  proved  by  the  fact  that  it  is  fi’equently  observ'ed  in  those  who 
have  been  in  the  habit  of  i)laying  wind  instrument.s.  But  it  is  very 
commonly  the  result  of  the  excessive  effort  put  foith  in  the  act  of 
coughing,  so  w'e  should  expect  to  liud  emj)hysema  occurring  as  a seguel 
to  these  diseases  of  which  coughing  is  a symptom.  And  “it  is  met  with 
pre-eminently  in  bronchitis.” 

(2)  Predisposing.  The  occurrence  of  eniidiysema  is  always  aided  by 
defective  nutrition  in  the  lung  tissue,  whereby  its  eLosticity  is  imj)aired. 
Senile  changes  of  an  atro])hic  nature  very  commonly  involve  the  lung 
tissue  and  so  are  a fruitful  source  of  such  impairment.  In  the  chronic 
broncliitis  of  old  pemons,  this  primary  atrophy  is  doubtless  an  important 
l)redisposing  cause  of  emphysema,  so  much  so  as  to  lead  to  the  use  of 
the  term  “senile”  or  “ati'ophous”  emj)hysema.  Chronic  wiisting diseases 
also  n.aturally  predispose  to  tin.'  condition.  Lead  poisoning  is  another 
recognized  cause.  Kigidity  of  the  che.st  wall  apparently  "favouis  the 
condition,  when  the  chest  tends  to  a.ssume  the  attitude  of  full  inspiration. 

Although  one  generally  finds  some  predisjawition  to  account  for  the 
diminished  resisting  |>ower  of  the  air  cells,  yet  it  should  be  boine  in 
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mind  that  the  mere  over-distension  of  these  air  cells  has  a natural 
tendency  to  impair  their  elasticity,  and  so  it  cannot  always  be  deter- 
mined to  what  extent  the  condition  may  owe  its  origin  to  the  one  canse 
and  how  much  to  the  other. 

Sites.— Emphysema  has  been  observed  in  very  varying  situations 
in  the  lung.  Tlie  locality  where  we  meet  with  compensatory  em|)hysenia 
will  of  coui'se  depend  on  the  situation  of  the  lesion  which  gives  rise  to 
it.  But  in  the  more  common  and  iin]tortant  form  of  emjdiysema  arising 
from  bronchitis  and  other  kindred  pulmonary  diseases,  one  invariably 
looks  for  the  evidence  of  the  condition  at  those  portions  of  the  lung 
which  are  known  to  be  least  adequately  supported  by  the  thoracic 
parietes,  and  where  consequently  there  is  least  resistance  to  their  expan- 
sion. These  portions  are  in  order  (1)  the  anterior  margin,  (2)  the  biuse, 
especially  at  its  margins,  ami  (3)  the  <aj)ex. 

The  left  lung  is  commonly  more  emphysematous  than  the  right,  a 
fact  to  be  exjdained  by  the  assumption  that  it  is  less  perfectly  supported 
than  the  right. 

Morbid  anatomy. — The  firat  thing  that  strikes  one  on  opening 
the  thoracic  cavity  is  that  the  affected  lungs  are  more  voluminous  than 
noimal ; this  is  s]>ecially  noticeable  in  front.  But  they  are  usually 
found  to  be  deficient  in  weight.  In  the  situations  above  enumerateil, 
the  organ  is  abnormally  pale,  and  exhibits  a series  of  rounded  elevations 
known  as  “ emphysematous  bullre.”  They  are  really  cysts  conbiining 
air.  Under  the  fingers  these  feel  “ like  a mass  of  feathere  in  a silk  bag,” 
being  somewhat  hai-sh  to  touch  aTul  elastic.  On  squeezing  one  firmly 
the  contained  air  can  be  forced  into  an  adjacent  bulla,  and  if  anyone  of 
the  bulla'  be  inmctured  with  a knife,  the  air  can  be  expelled  from  the 
whole  series  through  the  single  opening.  A faint  crackling  sound 
accompanies  the  passage  of  the  air  from  one  bulla  to  another.  On  sec- 
tion, the  lung  feels  dry  and  hai-sh,  the  tissue  ajjpeai's  coai-ser  than  natural, 
and  the  air  sjiaces  aie  evidently  much  enlarged. 

Microscopically.— The  distensile  force  by  its  mere  mechanical 
effect  ijroduces  extensive  alterations  in  those  portions  of  the  lung  tissue 
on  which  the  force  tells.  The  infundibulum  with  its  surrounding  cluster 
of  air  cells  suffers  first,  undergoing  gradual  and  ])rogressive  dilatation. 
This  process  impai-ts  a globular  shape  to  the  infundibulum,  and 
stretches  the  alveoli  so  that  they  become  flattened  and  exhibit  an 
enlarged  aperture  of  communication  with  the  former.  Soon  the  wall 
between  adjacent  alveoli  atrophies,  and  when  this  atroi)hy  luis  gone  on  to 
its  full  extent  the  alveoli  become  jiractically  obliterated,  and  can  only  be 
distinguished  by  the  pre.sence  of  minute  projections  attached  to  the  wall 
of  the  now  enormously  inflated  infundibulum,  and  which  are  the  remain.s 
of  the  alveolar  septa.  The  alveolar  pa.s.sages  are  in  their  tuni  distended 
and  assist  in  the  formation  of  these  cavities.  Since  the  cavities  are 
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contimially  pressing  one  against  another,  this  mutual  pressure  neee.s.s;irily 
jn-oduees  atrophy  of  their  walls,  and  in  such  a way  the  air  containing 
cysts  or  “bulla:”  are  eventually  produced.  Naturally,  the  great  disten- 
sion which  certain  of  the  infundibula  undergo  in  the  course  of  develop- 
ment into  these  cysts  must  necessitate  the  atro[)hy  and  comjdete 
dis:ij)^)earance  of  many  otheis  ; consequently  at  some  parts  nothing  is  to 
be  .seen  but  a collection  of  bulhe. 

In  addition  to  these  j)henoniena,  the  result  of  mecluinicjil  agencies, 
we  must  note  certain  other  phenomena  associated  with  the  nutritive 
jilterations  in  the  pulmonary  tissue.  One  of  the  earliest  processes  that 
takes  jilace  in  the  production  of  emphysema  is  the  obliteration  of  capil- 
laries in  the  aveolar  septa.  This  appears  to  result  largely  from  the 
mechanical  pz’essure,  aiiled  by  the  stretching  of  the  vessels  over  the  ex- 
jzanded  air-cells  ; it  has  also  been  attributed  to  thrombosis.  But,  how- 
ever induced,  it  necessaiily  implies  imperfect  nutrition  in  the  areas 
involved.  In  the  larger  branches  of  the  pulmonary  artery,  atheroma 
can  be  detected  sometimes.  Following  the  disappearance  of  ve.ssels,  the 
epithelium  of  the  air-cells  undergoes  fatty  degeneration,  then  atrophies 
and  is  absorbed.  The  ehistic  element  is  subjected  to  the  szime  ])rocess. 
consequently  the  lung  loses  its  normal  tendency  to  collapse,  and  hence 
the  reason  why  the  affected  pai-ts  remain  distended  when  the  lung  is 
removed  from  the  thoi-ax.  The  wall  of  the  .air-cell  thus  gradually  dis- 
appear, leaving  but  scant  traces  of  its  existence. 

At  certain  parts,  additional  ch.anges  are  observed.  The  openings 
of  the  infundibula  are  palpably  thickened,  and  on  examination  this 
proves  to  be  due  to  an  overgrowth  of  muscular  fibre  at  that  particular 
]jart.  The  overgrowth  is  probably  of  an  irritative  nature,  resulting  from 
inflammatory  reaction  at  an  e.arly  stage. 

Effects. — As  a result  of  the  enlargement  of  the  lungs  the  chest 
cajiiicity  becomes  perm.aneutly  incre.ased,  the  chest  wall  assuming  the 
attitude  of  full  insjhratioji.  In  advanced  cases  the  chest  becomes  “barrel 
shaped,”  the  sternmu  being  protruded  forwards,  while  the  transverae 
diameter  of  the  cavity  is  diminished.  The  heart  is  displaced  down- 
wards and  to  the  right,  the  diaphragm  descending  with  it.  The  descent 
of  the  diaphmgm  induces  ou  the  right  side  depi’e.ssion  of  the  liver. 
Since  the  vascular  area  in  the  lung  is  much  diminished  by  the  obstruc- 
tion and  obliteration  of  many  of  the  pulmonary  vessels,  the  right 
ventricle  is  ciilled  on  to  perform  additional  work  in  foi-cing  an  equ;d 
.amoujit  of  blood  through  ;i  smaller  number  of  ves.sels.  1'his  ctiuses  that 
chamber  to  hypertrophy  in  order  to  compensiite  mattei's  ; ;ind  very 
commonly  dilatation  occurs  at  the  same  time,  for  the  ventricle  is  often 
iuiidequ.ate  to  the  bisk  of  m.aking  full  compensation.  This  Latter  cir- 
cumstance can  often  be  accounted  for  by  the  fact  th.at  the  heart,  is 
imiierfectly  nourished,  .and  becomes  fatly  and  conseipiently  weak. 
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following  upon  thLs,  all  the  effects  of  venous  engorgement  may  ensue,  a 
sequel  which  often  proves  fatal. 

IT.  INTERSTITIAL  on  INTERLOBULAR  EMPHYSEMA. 

This  condition  is  characterized  by  the  presence  of  air  in  the  me.shes 
of  the  connective  tis.sue  which  supi)orts  the  lung  structure.  It  is  not  a 
common  condition,  and  it  generally  occurs  in  vesicular  emphysema  from 
rupture  of  the  distended  bulla’.  This  results  in  the  i)roduction  of  small  air 
bubbles  situated  on  the  surface  (immediately  beneath  the  pleura)  and 
marking  out  the  lobules.  The  air  sometimes  makes  its  way  along  the 
connective  tissue  spaces  between  the  lobules,  and  has  been  known  to 
reach  the  root  of  the  lung.  The  bubbles  occasionally  burst,  and  pneumo- 
thorax supervenes. 

Interstitial  eiu[)hysema  sometimes  re.sults  from  injury.  It  luisalso 
been  caused  by  violent  expiratory  efforts  with  the  chest  wall  fixed  ; 
thus  it  hiis  been  found  after  death  from  whooping-cough  and  diph- 
theria. 

ANEMIA 

Of  the  lungs  is  not  usually  a marked  pathologicid  condition.  In 
cjises  of  death  from  hmmorrhage,  the  lungs,  in  common  with  other 
internal  organs,  exhibit  more  or  less  pallor  : it  is  to  be  noted,  however, 
that  in  certain  cases  the  lungs  are  not  aujemic,  but,  on  the  other  hand, 
ai’e  oedematous  and  congested  {v.  page  84). 


GilDEMA, 

Or  drojxsy  of  the  lungs,  consists  in  the  presence  of  blood  serum  in 
the  air-cells  of  the  organ.  It  is  brought  about  by  the  siune  factoi-s 
which  govern  the  production  of  dropsical  effusion  in  other  parts.  After 
many  clnouic  debilitating  diseases,  it  is  very  common  to  discover  some 
tedema  of  the  lungs  po.st  mortem.  This  is  to  be  attributed  to  weaken- 
ing of  the  heart,  combined  with  a deterioration  of  the  blood,  and  is  no 
doiibt  j)roiluced  shortly  before  death.  But  mdema  of  the  lungs  ahso 
occui's  as  a symptom  in  the  couise  of  autemia  and  Bright’s  diseiise. 
And  it  is  of  frequent  occurreuce  in  cjises  of  severe  heart  disease,  when 
there  is  generally  coincident  venous  congestion  : sucli  instances  are  to 
be  explained  by  a lack  of  propulsive  force  in  the  left  ventricle,  whereby 
the  arterial  return  from  the  lungs  is  embarrassed,  while  the  right  ven- 
tricle continues  to  pump  its  normal  sufficiency  of  blood  through  tlie 
pulmonary  artery. 

Distribution.— The  (edema  is  usually  found  in  the  lower  and  pos- 
terior parts  of  the  lung,  but  in  renal  dro])sy  the  apex  is  often  affected  in 
addition.  It  is  always  more  marked  when  the  jileura  is  adherent,  a 
circumstance  which  probably  indicates  that  the  condition  is  aided  by 
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aiiytliii)"  which  impedes  fice  respiratory  movement  {vidii  “ Ilyilro- 
tliorax,”  page  144). 

Characters.— The  lung  is  generally  pale  and  watery,  aiiless, 
heavier  than  normal,  but  does  not  sink  in  water.  On  section,  the  pul- 
monary tissue  ai>pears  denser  than  natural,  and  on  .sipieezing  it  a 
quantity  of  thin  frothy  Iluid  e.viules  from  the  air-cells.  When  the 
droi)sy  is  of  cjirdiac  origin  the  blood-vessels  commonly  show  conges- 
tion. Microscopically,  nothing  characteristic  is  observed.  The  epi- 
thelium of  the  air-cells  exhibits  some  swelling. 

CHRONIC  VENOUS  CONGESTION. 

'I’liis  results  from  obstructive  disease  of  the  left  side  of  the  heart, 
chietiy  mitral  stenosis  or  incompetence  of  long  standing.  But  it  often 
occui's  in  connection  with  aortic  disease. 

Morbid  Phenomena. — These  varv  with  the  duration  of  the  excitim' 

*•  O 

factor.  In  cases  of  recent  origin,  the  lungs  are  found  to  be  abnormally 
voluminous.  They  are  of  a reddish  brown  colour,  especially  i)osteriorly, 
ami  on  making  a section  a quantity  of  dirty  red  fluid  exudes.  The 
organ  may  be  slightly  emphysematous,  and  the  bronchi  show  signs  of 
inflamniatiun.  In  (»rolonged  aises  the  lung  acquires  cluu’actei's  which 
originally  led  Viix'how  to  adoj)t  the  name  of  brown  induration  in 
de.scribing  the  condition.  I he  colour  of  the  organ  superficially  is  a 
reddish  pur])le,  and  the  inter-lobular  septa  are  very  conspicuous  on 
account  of  their  being  deeply  pigmented.  At  the  free  borders  of  the 
lung  there  is  commonly  some  emphysema,  and  at  those  parts  tOso  one 
ob.serves  a number  of  more  deeply  coloured  patches,  very  finu  to  touch, 
and  slightly  raised  above  the  surface.  A large  quantity  of  dirty  red 
fluid,  frothy  from  mimixture  of  air,  exudes  when  a section  is  imule.  The 
jjatches  at  the  surface  are  then  seen  to  be  wedge  shai)ed ; if  a portion  of 
one  be  dropped  into  water  it  sinks,  being  of  solid  consistence.  The 
BUI  face  of  section  preseiiLs  a characteristic  dull  brick  or  rusty  red  colour, 
and  is  moist  and  .somewhat  firm  to  touch.  At  several  poinLs,  particu- 
larly in  the  lower  mid  posterior  portion  of  the  organ,  patches  of  tissue 
are  detected  which  vary  in  size  from  half-au-inch  to  an  inch,  though 
showing  no  sharp  outline,  and  are  firmer  and  drier  than  the  general 
surface.  They  are  somewhat  hareh  also,  and  cut  with  a gritty  feel : 
when  squeezed  a I’u.sty  brown  fluid  exudes.  I’he  inter-lobular sejita are 
deeply  pigmented,  likewise  the  bronchial  glands  ; and  both  these  struc- 
tuiesaie  in  a .state  of  infhuninatory  hyptu'trophy.  ()n  examining  the 
lironchi  they  are  found  to  be  in  a state  of  chronic  bronchitis  ; this  con- 
dition is  one  of  the  most  peisistent  secondary  efiects  of  chronic  pulmonary 
congestion. 

Micposeopically.— The  w-edge-shaped  ina.sses  at  the  surface  of  the 
lung  prove  to  be  lueniorrhagic  infarcts  (c.  page  21)  being  compu.sed 
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mainly  of  a ma.ss  of  blood  corpuscles.  This  so  called  “ pulmonary 
apoplexy  ” is  very  frequently  iussociated  with  venous  congestion  of  the 
lung.  The  other  changes  in  the  lung  are  a sequel  to  dilatation  of  the 
blood-vessels  with  its  attendant  results.  The  capillary  vessels  in  the 
walls  of  the  alveoli  enlarge  and  become  tortuous,  often  forming  varicose 
loops  which  project  into  the  air  cell.  The  persistent  pressure  causes 
many  of  these  vessels  to  rujjture  and  blood  is  extravasated  into  the  air 
cells  : sucli  hemorrhages  occur  i-epeatedly.  As  a result  of  the  jiresence 
of  the  solid  elements  of  the  blood,  the  alveolar  e])ithelium  preliferates  ; 
the  epithelial  cells  absorb  the  red  corpuscles  ; these  break  down  in  the 
interior  of  the  cells  and  liberate  their  colouring  matter  which  appe<ars 
in  the  form  of  golden  brown  pigment  gi'anules.  The.se  pigment  con- 
taining cells  pa.ss  into  the  lymjdiatic  system,  are  conveyed  along  the 
perivascular  and  j)eribronchial  lymphatics,  in  which  they  lodge  ; large 
numbers  of  them  are  deposited  in  the  deep  layer  of  the  pleura,  and  in 
the  bronchial  glands.  In  whatever  position  these  cells  lodge,  the  pigment 
which  they  contain  appeal's  to  exert  an  irritative  effect,  producing  fibroid 
thickening  of  the  connective  tissue  structure.  This  naturally  renders 
the  lung  very  firm  in  consistence.  In  the  isolated  firmer  jiatches  which 
are  scattered  through  the  organ,  the  changes  in  the  air  cells  are  seen  to 
most  advantage  If  the  exudation  be  examined  under  a high  power 
( X 300)  it  will  be  found  to  consist  of  granules  of  pigment,  large  flattened 
cells  in  which  are  numerous  similar  gi-anules,  and  great  numbers  of 
degenerated  red  blood  cells. 

Associated  conditions. — The  frequent  occurrence  of  emphysema 
and  pulmonary  ajwplexy  has  been  mentioned.  The  bronchitis  which 
often  co-exists  with  passive  hypenemia  may  be  regarded  as  a direct  effect 
of  the  latter.  The  obstruction  to  the  pulmonary  circulation  attendant 
on  the  congestion  leads  to  hyjiertrophy  and  dilatation  of  the  right 
ventricle. 


IL-EMORRHAGIC  INFARCTION 
Of  the  lung,  or  “pulmonary  apojilexy,”  frequently  occurs  side  by 
side  with  chronic  venous  congestion.  It  generally  results  from  embo- 
lism of  the  pulmonary  artery,  the  embolus  lodging  in  one  of  its  branches. 
But  such  embolic  ])higging  iloes  not  invariably  cause  infarction,  beciiu.se 
fhe  ])ulmonai'y  capillaries  a, re  conqiaratively  large  and  anastomose 
very  freely,  and  besides  the  lung  tissue  is  nourished  by  the  bronchial 
arteries.  These  facts  determine  the  site  of  an  infarction.  If  the  jiortion 
of  tissue  8uj)plied  by  the  obstructed  artery  be  situated  in  the  midst  of 
lung  tis.sue  whose  capillaries  are  filled  with  actively  moving  blood,  then 
the  circulation  in  the  affected  jjortion  is  maintained,  and  infarction  does 
not  take  jflace.  As  a matter  of  experience  wo  find  that  ha.'inorrhagic 
infarction  rarely  occuis  in  the  central  jiarts  of  the  lung,  but  it  the 
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district  supplied  by  the  plugged  artery  is  situated  at  the  periphery,  and 
cspeciidly  at  sucli  a position  as  tlie  niajgin,  where  it  is  to  a large  extent 
bounded  by  the  pleura,  then  circimistauces  favour  the  occurrence  of 
infarction.  And  .so  it  is  that  hannorrhagic  infarction  of  the  lung  u.sually 
has  its  seat  at  a margin  of  the  organ,  particnlaily  at  the  edge  of  a lobe.  a 
(Jencrally,  tlie^hw^iinui  occui-s  just  about  the  point  of  death. 

Characters. — I'hesc  have  been  before  desci  ibed  in  a general  way 
{r.  pjige  21).  The  infarct  as  a rule  is  l ed  in  colour,  and  is  not  cnc;ij)suled 
like  those  found  in  other  organa.  Necrotic  changes  neverTupervene  in 
the  infarcted  area,  by  reason  of  the  peculiaritea  in  the  vascular  arrange- 
ments alxive  mentioned. 

Microscopically. — The  infarct  is  seen  frequently  to  correspond 
with  the  distribution  of  a bronchus.  Within  the  alveoli,  there  is  an 
enormous  aggregation  of  red  blood  cor]ni8cles,  aud  scattered  here  and 
there  are  a few  cd^ta^al  cells  derived  from  proliferation  of  the  epithe- 
lium. The  con-espondiug  pulmonary  vessels  contain  thrombi,  that  in 
the  artery  being  light  red  while  that  in  the  vein  is  dark. 

Results.— -In  a few  instances  the  traces  of  infarction  may  possibly 
disaj)pear  aud  the  circulation  be  re-established.  In  a number  of  cases, 
the  infarcted  area  shrinks  and  remains  indurated  and  pigmented.  In 
rare  cases  a localized  pleurisy  is  set  up  over  the  infarct,  and  still  more 
rarely  suppuration  occurs,  resulting  in  abscess  formation. 
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EMBOLISM  OF  PULMONARY  ARTERY. 

Plugging  of  the  pulmonary  aitery  by  a blood-clot  has  been  referred 
to  in  relation  to  infarction.  There  is  another  form  of  embolism  which 
is  prone  to  occur  in  the  lungs,  viz.,  fat  embolism.  The  conditions  under 
which  this  occui-s  will  be  found  enumerated  on  page  22. 

Characters.— The  phenomena  to  be  observed  with  the  naked 
eye  are  these (1)  Scjittered  under  the  pleura  are  a number  of 
minute  ecchymoses  ; (2)  the  lung  is  mdematous  in  the  lower  lobe  ; 
(3)  patches  of  “ b,joncho-pneumonia  ” are  present  throughout  the  lung. 
Microscopically,  collections  of  fat  droplets  are  found  ^occu2)ying 
the  finer  branches  of  the  pulmonary  artery  and  extending  into  the 
capillaries. 

PULMONARY  HEMORRHAGE  and  its  CAUSES. 

We  have  already  seen  that  hminorrhage  takes  place  into  the  lung 
in  chronic  venous  congestion,  pulmonary  a])oplexy,  and  fat  embolism. 
It  also  occurs  as  a result  of  injury,  and  of  rupture  of  aneurisms  on  the 
jndrnonary  artery.  We  have  yet  to  learn  that  it  also  occuis  in  pneu- 
monia and  jilithisis. 

ILemorrhages  not  unfrequently  occur  in  the  lung  in  the  coui-ae  of 
septic  fevers,  malignant  disease,  and  anthrax.  In  addition,  they  may 
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occur  in  such  disease.s  as  puj-pnra  haemon-hagica  and  pernicious  ana3mia, 
wlien  one  finds  Inemorrhages  in  other  organs. 

TNEUMONIA. 

This  signifies  an  inflammation  of  the  lung.  Oii  account  of  tlic 
com))lex  nature  of  its  structure,  tliere  is  a great  variety  of  inflammatory 
procc-sses  in  the  lung,  and  these  may  he  primarily  grouped  into  three 
main  types  : — 

I.  Caourous  or  Fibrinous  Pneumonias,  analagous  to  the  inflam- 
mation of  a sei'ous  surface,  and  characterized  by  exudation  of  coagulable 
lymj)h  into  the  alveoli. 

IT.  Catarrhal  Pneumonias,  in  which  there  are  catarrhal  changes 
in  the  air  cells,  as  well  as  in  the  mucous  membrane  of  the  bronchi. 

III.  Interstitial  Pneumonias,  involving  especially  the  connective 
ti.ssue  structure  of  the  lung. 

1.  ACUTE  CROUPOUS  or  “ LOBAR  ” PNEUMONIA. 

This  is  an  acute  febrile  disease,  and  is  that  common  affection  which 
is  jiopularly  spoken  of  as  “ inflammation  of  the  lungs.” 

Causation. — The  particular  irritant  or  irritants  which  set  up  this 
condition  have  not  been  detennined.  But  it  seems  certain  that  the 
exciting  agent  is  conveyed  to  the  lung  by  the  blood.  Acute  pneumonia 
has  been  shown  to  follow  the  introduction  into  the  blood  of  v^arious 
chemical  irritants,  carbolic  acid  for  instance.  In  most  instances  it 
apjmrently  results  from  undue  exposure  to  cold  and  wet,  but  such  cases 
are  now  being  explained  by  the  theory  of  orgauismal  agency.  Koch 
has  discovered  the  presence  of  bacteria,  and  states  that  they  always  exist 
in  those  jiarts  of  the  lung  where  the  disease  is  active.  Although  the 
inflammation  is  usually  endemic,  yet  it  sometimes  becomes  ejiidemic,  a 
fact  which  favoui's  the  zymotic  theory. 

Morbid  Anatomy. — The  inflammatory  process  is  usually  described 
as  occurring  in  four  stages  ; this  is  very  convenient  ter  descriptive  pur- 
poses, but  it  must  be  borne  in  mind  that  these  stages  run  insensibly  one 
into  the  other,  forming  a continuous  chain  of  events  in  one  process.  Fur- 
ther, one  is  not  always  able  to  trace  the  inflammation  to  its  ultimate  end, 
because  it  very  often  happens  that  the  process  is  arrested  during  the 
second  stage,  and  indeed  in  the  majority  of  cases  the  condition  of  “grey 
hepatization  ” in  the  third  stage  is  not  reached. 

The  inflammation  may  attack  only  one  lung,  but  it  often  involves 
both — either  simultaneously  or  in  succession.  It  nearly  always  com- 
mences at  a definite  point,  usually  the  base  ; and  it  spreads  upward  by 
direct  continuity.  From  the  nature  of  its  progress  the  disease  is  usually 
manifested  in  more  than  one  stage  simultaneously  in  the  same  organ. 
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Thus  it  is  common  to  find  the  lower  lobe  well  advanced  in  the  second 
stage,  while  the  up{)er  lobe  exhibits  the  phenomena  of  the  fii’st  sbige. 
This  can  be  demonstrated  by  making  a vertical  section  of  the  lung  from 
ajjex  to  base. 

We  shidl  now  consider  the  stages  as  they  occur  in  order  : — 

(1)  ACTIVE  CONGESTION. 

On  examining  the  lung  with  the  naked  eye  it  is  seen  that  the 
lower  lobe,  and  perhaps  a portion  of  the  upper  lobe,  is  swollen  and  of  a 
dark  red  colotir.  To  tlie  touch  it  is  inelastic  and  the  tis.sue  ])its  on 
pressure.  It  is  heavier  than  natural,  but  does  not  sink  in  water  for  it 
is  not  altogether  airle.ss  ; crepitation  am  still  be  felt,  though  in  small 
degree.  The  pleura  over  the  affected  area  shows  marked  hyperreniia, 
but  there  is  an  absence  of  pleurisy.  On  section,  the  surface  of  the  lower 
lobe  appears  of  a bright  red  colour  and  is  evidently  oedematous.  On 
squeezing  the  lung  a reddish  serum  flows  from  the  air  cells,  carrying 
bubbles  of  air  with  it ; and  the  tissue  is  felt  to  be  more  friable  than  a 
healthy  lung. 

MiCPOseopieally.-  The  capillaries  in  the  alveolar  walls  are  very 
prominent,  being  distended  with  blood.  The  mucous  lining  of  the 
bronchioles  is  also  hypersemic.  Within  the  air  cells,  numbers  of  red  blood 
corpuscles  are  observed  floating  in  the  serous  exudation ; these  have 
escaped  from  the  capillaries,  many  of  which  have  ruptured.  This  san- 
guinolent  effusion  imparts  the  rusty  colour  to  the  sputum,  which  is  so 
chai-acteristic  of  an  incipient  attack  of  pneumonia  Thissbige  commonly 
lasts  for  36  or  48  houi's,  and  then  merges  into  the  second  stage. 

(2)  BED  HEPATIZATION. 

To  the  naked  eye  the  lung  is  still  expanded  and  red  in  colour,  but 
the  redness  is  mottled  with  fine  areas  of  a ligliter  colour,  which  gives 
the  surface  an  aspect  re.sembling  red  granite.  Tiic  organ  now  feels  firm 
and  consolidated,  .and  possesses  very  much  the  consistence  of  the  liver  ; 
it  is  on  account  of  this  resemblance  that  the  term  “ red  liej»atization  ” is 
applied.  The  tissue  does  jiot  crej)itjvte  under  pre.ssure,  being  quite  solid  ; 
and  accordingly  pieces  of  it  sink  in  water.  On  scraping  the  surface  of  a 
section  with  a knife,  small  solid  particles  are  projected  on  to  the  blade, 
and  these  prove  to  be  casts  of  the  air  cells  and  infundibula.  The  pleura 
over  the  hepatized  lung  is  usually  in  a condition  of  inflammation,  being 
covered  with  a fine  layer  of  coagulable  lymph. 

Microscopically. — The  air  cells  are  distended  with  a fibrinous 
exudation,  which  has  coagulated  to  form  a delicate  network  of  fil.)i  in. 
The  filaments  of  the  network  ramify  in  all  directions  through  the  air 
cell,  and  at  the  peri])hery  are  attached  to  its  walls.  Enbuigled  iji  the 
meshwork,  are  various  ceil  elements ; these  under  a high  power  of  the 
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microscope  proveto  be  (1)  fed  blootl  corpuscles;  (2)  white  blood  cor- 
puscles or  leucocytes  ; aiul  (:i)  epithelial  plates  which  have  become 
iletiiched  from  the  wall  of  the  alveolus.  Tlie  exuded  lymph  rarely 
reaches  further  than  the  minutest  bronchioles,  .and  docs  not  cause  ciists 
in  tho  bronchi.  Around  the  capill.ary  blood-veasels  in  the  alveolar  wall, 
thei-e  is  an  exudation  of  leucocytes  ; and  a slight  degree  of  connective 
tissue  proliferation  m.ay  bo  observed, indicative  of  commencing  intei-stitial 
change.  Tho  congestion  of  the  c<apill.aries  has  somewh.at  sulxsided.  The 
duration  of  this  stage  v.aries,  but  is  considerably  longer  than  the  fii-st. 

(3)  GREA’  HEPATIZATION. 

This  develops  fioni  the  preceding  sLage  by  a n.atural  proceas  of 
grad.ation.  The  general  character  of  the  lung  .are  much  the  aame  as 
before,  the  most  obvious  difference  being  of  colour.  The  lower  lobe  now 
h.os  a grey  mottletl  appoar.auce,  which  might  be  compared  to  grey  granite : 
tho  engorgement  has  subside<l.  The  tissue  is  even  more  solid  th.an 
formerly,  and  very  friable.  In  the  upper  lobe,  there  is  very  often  to 
be  seen  red  hepatization  or  congestion.  On  squeezing  the  cut  surface 
of  the  giey  portion  a sm.all  quantity  of  dirty  greyish-yellow  fluid  exudes, 
containing  fibrinous  Ciists  of  the  infundibula  and  bronchi.  Ovei-  the  lower 
lobe  the  pleura  is  thickened  by  inflammation  which  has  extended  from 
the  lung. 

MICPOSCOpically.— The  fibrinous  exudation  is  no  longer  seen  as  a 
meshwork  ; it  h.as  broken  down  .and  become  granular.  There  is  now  in 
the  .alveoli  a prejwnderance  of  white  blood  corpuscles,  which  by  .and  by 
obscure  the  red  ones.  Accordingly,  in  some  of  the  alveoli,  we  observe 
a gi-.anul.ar-looking  fibrinous  mass  lying  in  the  centre  of  the  nir  cell  .and 
(piite  detached  from  tho  wall,  l>eing  po.ssibly  in  the  course  of  absorption. 
Within  tho  ra.ass,  large  numbers  of  white  corpuscles  .are  ob.servetl.  In 
other  .alveoli,  evidently  implicated  in  a more  advanced  stage,  the  con- 
tents .are  merely  an  .aggreg.ation  of  leucocytes,  in  which  catarrhal  cells 
can  be  distinguished  here  and  there.  All  congestion  ha.s  now  subsided. 
Frequently,  the  epithelial  lining  of  tho  air  cell  .shows  proliferative 
changes,  the  apj>.arent  origin  of  the  catanhal  cells.  The  contents  of  the 
aivcoli  .at  a later  period  show  evidence  of  commencing  degenenation, 
partly  mucoid  and  partly  f.atty  ; this  c.an  be  demonstrated  by  the  aitl 
of  suitable  reagents. 

(4)  RESOLUTION. 

When  a pneumonic  lung  h.as  entered  upon  the  stvge  of  resolution, 
the  tissue  still  appe.ars  j).alo,  but  is  softer  and  more  flabby  to  touch.  On 
section,  a consiiler.ablo  quantity  of  rnuco-j)urulent  fluid  can  be  preastsl 
out  of  tho  .air-cells  and  p.as3.ages,  .and^in  the  fJuid^  fatty  casts  of  the 
broncliioles  and  alveoli  ciin  be  (|istinguishc<l. 
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Microscopically. — The  conteuta  of  the  air  cells  have  become 
softened  and  fatty.  Part  of  this  material  comes  to  be  absorbed  and  a 
{wrtion  is  expectorated.  In  some  ciises,  the  contents  become  j)urulent, 
and  they  are  got  rid  of  in  the  mime  way.  But  it  is  a long  time  before 
the  organ  returns  to  normal.  When  the  infundibula  with  their  alveoli 
are  beginning  to  recover  their  tone,  there  is  often  a reactionary  hyper- 
amiiii,  for  the  tissue  has  been  weakened  by  the  inflammation,  and  is 
consequently  leas  able  to  resist  the  blood  pressure  than  fonnerly. 

RESULTS. 

(1)  Eesolution  is  the  common  termination  of  pneumonia,  but  the 
lung  is  usually  bound  down  at  parts  by  plemitic  adhesions.  (2)  The 
purulent  infiltration  may  involve  the  lung  tissue,  resulting  in  inflam- 
matory softening  and  suppui-ation.  This  is  not  common.  The  suppura- 
tion is  generally  diffuse,  although  occasionally  an  actual  abscess  forms. 
Abscess  of  the  lung  following  pneumonia  is  nearly  always  fatal,  some- 
times by  hacmoiThiige  from  erosion  of  a blood-vessel  in  the  abscess  widl. 
In  a few  instances  an  abscess  has  opened  into  a bronchus,  and  its  contents 
have  been  evacuated  by  expectoration.  (3)  Gangrene  of  the  lung  some- 
times forms  the  issue  of  a pneumonia,  proving  rapidly  fatal  from  blood 
poisoning.  It  only  supervenes  in  cases  of  individuals  who  had  ijreviously 
been  debilitated,  as  for  iusUincethe  subjects  of  diabetes  and  alcoholism. 
(4)  A somewhat  frequent  result  of  pneumonia  is  an  interstitial  inflam- 
mation, involving  the  deei)  layer  of  the  pleura,  interlobular  septi  and 
peribronchial  comiective  tissue.  (5)  Sometimes  the  damaged  portion  of 
the  lung  atrophies,  and  so  one  meets  with  atrophy  of  the  lower  lobe 
occasionally.  (6)  In  a number  of  cases  jiueumonia  h:is  been  succeeded 
by  phthisis,  along  with  caseation.  But  the  one  is  not  always  to  be 
regjirded  as  a result  of  the  other  : such  cases  are  usiudly  mere  coinci- 
dences, and  without  doubt  the  individuals  concerned  had  inherited  a 
predisposition  to  phtliisis. 

II.  CATAERHAL  PNEUMONIA. 

STNONYMS  : BRONCHO-PNEUMONIA,  LOBULAR  PNEUMONIA. 

Since  catairhal  pneumonia  is  intimately  associated  with  bronchitis 
(the  form  known  as  “capillary  bronchitis  ”)  and  indeed  is  very  commonly 
a sequel  of  that  condition,  the  description  of  the  disease  will  be  defeiTed 
until  bronchitis  has  been  considered. 

III.  INTERSTITIAL  PNEUMONIAS. 

Tliis  is  a group  of  pneumonias,  mostly  of  a chronic  nature,  and  in 
whicli  we  can  trace  the  origin  to  some  special  irribint.  Such  irritants 
may  reach  the  lung  by  various  channels — by  tlie  air  p:iss;iges,  the  blood 
or  lymph  stream.  Thus,  an  interstitial  pneumonia  results  from  (I) 
inhalation  of  divers  foreign  maLtei-s,  chiefly  in  the  form  of  dust ; (2) 
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many  animal  and  vegetable  i)oisons,  especially  the  viriLS  of  syphilis, 
tul)eieulosis,  and  glandoi's,  which  i.s  conveyed  to  the  lungs  by  tlie  blood 
or  lymph  ; (3)  previous  inflammation  of  the  lung  or  pleura,  and  chronic 
venous  congestion  of  the  lung  ; (4)  alcoholism. 

CiiAUACTEUs  Common  to  all  Forms. 

I.  The  changes  bike  place  in  the  region  of  the  connective  tissue 
element,  which  proliferates  to  a greater  or  less  extent.  The  growth  of 
connective  tissue  in  some  cases  takes  place  in  special  rehition  to  the  deep 
layer  of  the  pleura  :uul  inteiiobuhir  septa,  in  other  cases  round  the 
bronchi  and  arteries.  (The  special  character  of  the  hypertrophied  tissue 
vai  ies  %vith  the  nature  of  the  irritant ; thus  in  some  iustauces  it  is  (juite 
cellular,  in  others  very  fibrous  ; while  in  certain  forms  it  is  highly  vas- 
cular, and  in  others  devoid  of  blood-vessels). 

II.  The  air-containing  cells  and  passages  in  the  lung  suffer  from  the 
invasive  growth  of  connective  tissue  around  them.  The  alveoli  ai-e 
compressed  and  diminished  in  size,  their  wjdLs  ai'e  thickened,  and  their 
lining  epithelium  frequently  shows  a reveision  to  the  cubical  form — 
a lower  type  of  cell. 

III.  The  bronchi  usually  pei-sist  as  a thickened  ring  of  fibrous 
tissue,  and  exliibit  a caseous  like  mass  lying  free  in  the  lumen.  Very 
often,  the  bronchi  become  obliteiated  by  a process  of  fibrous  formatioJi 
very  like  obliterative  endarteritis  in  a blood-vessel. 

IV.  The  blood  vessels  are  obliterated  to  a large  extent  by  emhute- 
ritis.  The  results  of  this  are  seen  in  an  atrophy  of  the  jiortions  of  lung 
su|ijdied  by  the.se  blood-vessels,  and  possibly  in  fatty  degeneration  and 
caseation  of  the  overgrown  connective  tissue. 

A.  PNEUMONO  KONIOSES  or  DUST  PNEUMONIAS. 

These  terms  signify  interstitial  pneumonias  which  have  resiUtedfrom 
the  inhalation  of  any  kind  of  dust. 

I.  ANTHRACOSIS  oii  COAL  MINERS’  LUNG 

Is  the  commonest  form  met  with  in  this  country,  and  is  caused  by 
the  u-ritant  action  of  piu’ticles  of  coal  or  soot  on  the  lung  texture. 

CharaetePS. — The  lung  is  much  enlarged  and  increiised  in  weight, 
and  is  more  solid  than  normal.  The  pleura  is  usually  adherent  to  the 
chest  wall  at  several  points.  That  membrane  seems  at  first  sight  to  be 
unifonnly  black,  but  the  black  appeai’ance  is  found  to  be  due  to  an 
immense  aggregation  of  small  black  nodules,  from  which  lines  radiate 
in  vaiious  directions,  corresponding  with  the  lympliatics  of  the  inter- 
lobular septa.  On  section,  the  lung  is  seen  to  be  densely  studded  witli 
similai'  black  nodules,  these  being  in  each  case  accumulations  of  carbon 
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|)i‘'nient.  Tlie  tissue  is  firm  and  tougli,  and  has  a hai-sli  feeling  due  to 
the  j)resence  of  arejus  of  einpliyseina  around  the  j)ignient  ncMlules.  1'lie 
oigan  is  (edematous  ; the  Huid  which  exudes  fi  om  a fresli  section  is  inky 
black,  and  imparts  a black  stain  to  the  liands.  The  bronchial  glands 
are  enlarged  and  deeply  pigmented  with  the  same  black  j)articles.  'J’he 
bronclii  often  show  chronic  catarrh,  but  the  mucous  membrane  does  not 
become  black.  Sometimes  excavations  are  found,  having  evidently  been 
pr(xlucod  by  an  extension  of  ulceration  from  the  bronchi,  with  which 
they  communicate. 

MiCFOSCOpieally. — In  the  pleura  tlie  j>igment  is  seen  to  be  limited 
to  the  deep  layer,  there  being  very  few  nodules  in  the  8Uj)ei-ficial  Layer. 
The  nodules  here,  as  well  as  in  the  lung  subsUuice,  are  made  up  of  a 
lUiiss  of  carbon  i)articles ; when  highly  magnified,  many  of  these  particles 
prove  to  be  granules  of  coal.  From  the  pleura  we  can  trace  the  }>ig- 
mentation  along  the  interlobular  septa,  within  the  lymphatic  spaces,  and 
thence  to  the  perivascular  and  i)eribronchial  tissue.  Wherever  the  ing- 
ment  exists  it  is  surrounded  by  fibrous  thickening,  and  the  interlobular 
septii  come  to  form  great  fibrous  bauds  which  bi'oadly  map  out  the 
lobules,  and  at  the  same  time  diminish  their  space.  The  inter-alveolar 
septa  are  considerably  thickened,  and  contain  deposit  of  i^igment.  The 
proliferated  and  detached  epithelial  cells  are  observed  lying  free  in  the 
idveolus,  and  many  of  the  cells  ai'e  laden  with  the  black  23igment.  This 
evidently  points  to  the  mode  in  which  pigment  is  deposited  in  the  lung, 
for  the  catarrhal  cells  no  doubt  absorb  the  pigment  (after  the  manner 
of  amojboid  cells)  and  convey  it  into  the  lymphatics,  fii-st  of  all  into  the 
perivascular  and  peribronchial  lymphatics,  then  into  those  of  the  inter- 
lobular septa,  and  latterly  into  the  lymjjhatics  of  the  pleura.  Throughout 
these  various  situations  tlie  lymph  channels  form  a continuous  system. 
The  fibrous  thickening  which  is  occasioned  in  the  perivascular  lym- 
phatics results  in  the  arteries  being  surrounded  by  dense  fibrous  nodules. 
Witliin  the  arteries  a process  of  endarteritis  is  set  ujd  ; layer  ujson  layer 
of  proliferated  flattened  cells  is  develojjed  until  the  lumen  of  the  vessel 
is  very  much  narrowed,  in  some  cases  obliterated.  In  this  way  the 
vessels  undergo  a complete  metamorphosis  into  mere  fibrous  nodules, 
which  may  afterwards  degenerate  and  break  down  in  the  centre,  leaving 
a small  cavity  bounded  by  ragged  fibrous  blackened  walls.  Around  the 
bronchi  the  fibrous  thickening  is  not  so  extreme  ; the  bronchial  mucous 
membrane  shows  evidence  of  bronchitis. 

In  very  advanced  avses  of  anthracosis,  the  lung  tissue  is  comi)letely 
replaced  by  pigment  and  fibrous  tissue.  But  in  all  degrees  of  the  con- 
dition there  is  an  ab.sence  of  congestion  with  very  little  cellular  ^iro- 
liferation  ; indeed  the  juoccss  resembles  very  closely  that  which  occura 
in  old  age  from  the  accumulation  of  iiigmeut. 
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II.  SILICOSIS  OK  CTIALICOSIS  (STONEMASON’S  LUNG), 

1 liiss  occurs  in  jx;rson.s  who  w'ork  amon','  stone,  particularly  in  nuisuiw 
and  <piarrymen. 

Characters.— These  bear  a f'eneral  resen;blance  to  the  morbid 
lu-oce.sses  in  anthracosis,  dilTering  I'roni  the  latter  mainly  in  degree. 
I articles  ol  stone,  from  their  sliape,  hartlness,  mid  angular  outline,  are 
more  irritating  than  carlxui  particles,  and  in  con-sixpience  produce  much 
more  rapid  changes  in  the  lung,  the  resulting  fibrous  overgrowth  being 
largely  cellular  and  possessing  considerable  vascularity. 

As  in  the  hjrmer  case,  the  pleura  is  thickened  mid  adherent  at  a 
number  of]>oints,  and  these  adhesions  are  commonly  so  teugh  that  the 
costal  pleura  remains  tenaciously  in  contact  with  the  thoracic  wall  when 
the  lung  is  removed  from  the  chest.  The  organ  is  heavy  mid  very  firm. 
Dotted  over  its  surface  are  nunilici’s  of  prominent  fibrous  nodules,  mmiv. 
of  them  I of  an  inch  in  diameter,  and  therefore  much  larger  than  the 
nodules  found  on  a coal  miner’s  lung.  On  section,  large  numbers  of 
similar  nodules  are  found  : they  are  of  a grey  or  blueish  colour,  with  a 
■yellow  or  light  coloured  glistening  centre,  and  are  bounded  by  a zone  of 
pigmented  lung  tissue.  When  a iKKliile  is  cut  across?,  it  feels  tough  and 
gritty.  Between  the  noduleri,  the  lung  tissue  is  congested  and  eniphy- 
■seniatous.  The  bronchi  are  in  a state  of  inflammation,  and  at  some  parts 
excavations  are  observed  which  prove  to  be  bronchiectatic  cavities  {vide 
“ Bronchiectasis  ”).  These  cavities  are  pyramidal  in  shape,  the  apex  of 
the  jiyramid  opening  into  a bronchus,  while  the  base  is  directed  to  the 
peripliery  of  the  organ  : their  walls  are  composed  of  dense  fibrous  tissue, 
from  which  the  thickened  interlobular  septa  radiate  in  various  directions. 

MiOPOSeopieally. — The  newly  formed  connective  tissue,  wherever 
liound,  is  of  a highly  cellular  character,  being  composed  of  lai-ge,  mostly 
elongated  cells  containing  one  or  more  nuclei  and  particles  of  stone  in 
their  interior.  A typical  nodule  is  composed  of  (1)  an  aggregation  of 
stony  particles  enclosed  in  (2)  a number  of  layem  of  concentrically 
.•irranged  fibrous  tissue,  partly  cellular  and  firmly  compacted  ; the  whole 
surrounded  by  (3)  a zone  of  exceedingly  vascular  and  cellular  tissue. 
The  air-cells  show  marked  catarrh,  and  are  somewhat  diminished  in  size 
from  the  thickening  of  the  interalveolar  septa,  which  latter  are  congested 
in  common  with  other  parts.  This  congestion  appears  to  be  in  some 
measure  due  to  the  obliteration  of  many  of  the  branches  of  the  pul- 
monary vein.  The  lymphatics  throughout  the  lung  are  distended  and 
in  part  obliterated. 

Clinically,  a case  of  silicosis  closely  resembles  phthisis,  and  it  is  not 
uncoimnon  for  the  former  to  terminate  in  the  latter  condition.  The 
lung  structure  under  such  circumstances  exhibits  typical  giant  cell  sys- 
teiiLs  in  the  early  stages. 
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Various  other  forms  of  interetitial  pneumonia  caused  by  the  inliala- 
tion  of  foreign  particles  are  met  with  in  needle-grinders,  file-cutters,  fiax- 
dressere,  and  other  artisans.  The  morbid  change.s  induced  in  the  lungs 
resemble  more  or  less  those  above  mentioned. 


B.  INTERSTITIAL  PNEUMONIAS  from  ANIMAL  POISIONS. 

GLANDERS. 

A general  description  of  this  disease  has  already  been  given  in  con- 
nection with  “Vegetable  Parasites”  (v.  page  71).  There  it  was  stated 
that  the  disease  usually  runs  an  acute  coui-se  in  man,  involving  the  lungs 
secondarily,  and  resulting  in  the  formation  of  multiple  abscesses  in  their 
interior.  The  pulmonary  lesion  along  witli  the  other  phenomena  bear  a 
striking  resemblance  to  the  effects  of  pyannia.  In  horses  the  disease  is 
oftener  of  a chronic  nature,  and  in  the  lungs  an  interstitial  growth  takes 
phvce  along  the  peribronchial  and  perivascular  lymphatics  chiefly. 

TUBERCULOSIS. 

(See  page  175). 

SYPHILIS. 

Syphilis  is  not  a common  disease  of  the  lungs,  and  when  it  does 
occur  is  usually  of  the  congenital  form.  So  it  is  met  with  more 
frequently  in  children  than  adults.  The  effects  of  the  disease  arc  mani- 
fested in  different  ways,  of  which  three  forms  may  be  specified. 

I.  Diffuse  Interstitial  Pneumonia.— This  is  generally  seen  in 
infants  who  have  died  of  congenital  syphilis,  and  as  a rule  affects  one 
lung  only.  The  organ  becomes  consolidated  as  in  other  pneumonias  ; 
when  cut  across  it  presents  an  aspect  very  similar  to  the  appearance  of 
grey  hepatization  in  lobar  pneumonia,  but,  being  whiter,  has  received  the 
descriptive  name  of  “ white  hepatization.”  But  the  latter  is  further 
distinguished  from  the  other  by  being  very  tough,  due  to  the  existence 
of  fibrous  bands  intereecting  the  substance  in  various  directions.  Micro- 
scopically, there  is  seen  to  be  a wide  distribution  of  new  connective 
tissue,  which  is  very  cellular  and  vascular.  The  branches  of  the  pulmo- 
nary artery  are  obliterated,  but  there  is  no  bronchitis— a point  of  dis- 
tinction between  this  and  other  pneumonias. 

II.  Gummata  occur  but  rarely  in  the  lungs,  and  are  nearly 
always  congenital.  They  lead  to  the  fonnation  of  cicatrices.  Occasio- 
nally a gumma  caseates  and  breaks  down  in  the  centre  to  form  a cavity. 

III.  Localized  Interstitial  Pneumonia  is  sometimes  set  up  by 
the  syphilitic  virus.  It  results  in  the  same  way  as  a gumma,  causing 
cicatricial  depressions  and  corresponding  deformity  of  the  lung. 
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C.  INTERSTITIAL  PNEUMONIAS  SECONDARY  to  ACUTE  PNEUMONIA 

or  PLEURISY. 

\ 

In  rare  cases  of  lobar  pneumonia,  an  interstitial  proce.ss  supervenes, 
producing  induration  of  tlie  alfected  parts  of  the  lung.  There  is  a fibrous 
overgrowth  which  chielly  aft'ects  the  alveolar  walls,  invjiding  the  air  cells 
and  obliterating  them  by  a species  of  organization  similar  to  that  observed 
in  a thrombosed  vein. 

Acute  broncho-pneumonia  in  children  is  followed  by  an  interstitial 
inllammation  very  like  that  in  syphilitic  pneumonia,  though  not  so 
intense.  Some  degree  of  collapse  usually  occurs  along  with  it. 

“ Pleurogenous  j)neumonia  ” is  a form  of  pneumonia  which  follows 
a pleurisy  secondary  to  some  me«liastinal  inltation.  It  is  really  either 
of  .syphilitic  or  tubercular  origin. 

“CIRRHOSIS  OF  THE  LUNG.” 

This  is  a name  applied  to  a chronic  interstitial  pneumonia  of  uncer- 
tain origin.  It  may  be  the  sequel  of  an  acute  pneumonia  ; but  there  are 
many  cases  where  there  is  no  sucli  antecedent,  and  of  wliich  the  origin 
is  doubtful. 

Characters. — As  a rule,  one  lung  only  is  affected,  but  both  may  be 
involved,  and  wlien  that  is  the  ca.se  one  is  considerably  further  advanced 
in  its  morbid  clianges  than  the  other.  On  examining  a cirrhotic  lung,  it 
i.s  found  to  be  of  small  size,  and  is  enveloped  in  an  enonnously  thickened 
plenra.  The  organ  feels  almost  like  a piece  of  indiambber,  being  tougli 
and  fibrous.  On  section,  there  is  seen  to  be  a very  dense  fibrous  growth 
along  the  lines  of  the  interlobular  septa,  and  around  the  bronchi  and 
blood-vessels,  causing  contraction  and  crowding  together  of  the  vario^^s 
structures.  The  blood-vessels  show  dilatation,  and  the  bronchi  are 
dilated  into  bronchiectatic  cavities.  The  microscopic  appearances  are 
very  similar  to  those  met  with  in  stone  mason’s  lung. 

///.  DISEASES  of  the  AIR  PASSAGES. 

A.  The  LARYNX. 

LARYNGITIS, 

Or  Inflammation  of  the  larynx,  presents  a variety  of  forms,  of  which 
three  may  be  mentioned 

I.  Catarrh  of  the  larynx  (as  well  as  of  the  trachea)  occurs  commonly 
as  a result  of  “ catching  cold,”  and  presents  all  degrees  of  severity.  It 
may  also  result  from  tlio  inhalation  of  irritating  gases ; and  it  takes  place 
in  the  course  of  many  sj)ecific  and  infectious  diseases,  such  as  scarlet 
fever,  tyjihoid  fever  measles,  and  smallpox. 

Characters.— Tlie  inllammation  may  be  acute  or  chronic,  and  leads 
to  more  or  ies.s  redness  and  swelling  of  the  mucous  membrane,  particu- 
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larly  in  the  region  of  the  ventricular  bands.  As  a rule  the  swelling  is 
not  much,  and  so  no  serious  obstruction  to  breathing  is  caused  ; but  in 
children  it  may  be  the  means  of  producing  sulfocation,  acting  partly 
mechanically,  and  {)artly  by  inducing  spasm  of  the  muscles  of  the  laryn.v. 
A mucous  discharge  is  thrown  off  at  first,  and  this  tends  to  become 
purulent  The  microscopic  appearances  are  those  of  ordinary  catarrh 
(v.  page  29). 

II.  CEdema  Glottidis.— This  name  is  applied  to  an  oedematous 
swelling  involving  the  laryinx,  and  often  arising  with  great  suddenness. 
It  is  usually  of  an  inflammatory  nature,  though  not  invariably  so.  A 
simple  codema  sometimes  supervenes  on  Bright’s  disease  and  on  disease 
of  the  heart.  Inflammatory  mdema  originates  in  many  ways.  Thus,  we 
may  enumerate  the  following  modes  of  origin  : — (1)  Physico-chemical 
irritants,  e.g.,  boiling  water  and  corrosive  poisons  ; (2 ) Specific  irritants, 
e.g.,  of  diphtheria  or  smallpox  ; (3)  Disease  of  the  laryngeal  cartilages  ; 
(4)  Extension  of  inflammation  from  the  fauces  or  pharynx.  Suppura- 
tion in  the  tonsil  sometimes  causes  oedema  glottidis,  and  it  frequently 
supervenes  after  operations  on  the  throat ; (5)  Complication  of  tumour 
growth  in  the  region  of  the  larynx  ; (6)  Spontaneous,  of  undiscoverable 
origin.  Probably  many  of  these  cases  are  really  specific,  resembling 
erysipelas. 

(Edema  glottidis  manifests  itself  specially  in  those  parts  of  the  larynx 
where  sub-mucous  tissue  exists,  vizt.,  towards  the  base  and  cushion  of  the 
epiglottis,  the  aryteno-epiglottic  folds,  and  the  false  vocal  cords.  The 
inflammation  is  not  confined  to  the  mucous  membrane,  but  exte7ids  into 
the  sub-mucous  tissue  in  these  particular  regions.  The  effect  of  the 
swelling  is  to  narrow,  often  to  completely  obstruct,  the  upper  opening  of 
the  larynx  ; the  latter  contingency,  of  course,  issues  in  asphyxia.  After 
death  the  swollen  parts  api>ear  i)ale  (not  hypenemic),  and  on  incising 
the  swelling  a muco-purulent  or  purulent  fluid  exudes. 

III.  Membranous  inflammation.— This  condition  is  to  be  re- 
garded as  dij)htheritic  in  origin.  Diphtheria  is  a disease  which  was  pre- 
viously mentioned  in  connection  with  tlie  subject  of  l)acteria,  .and  is 
generally  regarded  as  being  due  to  the  agency  of  these  organisms.  It 
usually  starts  in  the  fauces  and  extends  to  the  larynx,  often  to  the 
traciiea,  and  even  to  more  distal  portions  of  the  respiratory  tract.  The 
characteristic  feature  of  the  disease  is  the  production  of  an  inflammatory 
exudation  or  “ false  membrane  ” on  the  mucous  surface,  hence  the  term 
“membranous”  inflammation.  The  children’s  disease  of  croup  (pro- 
perly so  called)  is  simply  a diiditheria  of  the  larynx,  although  previously 
considered  and  still  regarded  by  many  as  a separate  disease.  For  con- 
venience,  the  description  of  the  anatomical  changes  will  be  deferred 
until  we  come  to  speak  of  dijihtheria  in  connection  with  the  fauces. 
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ULCERATIONS. 

Simple  ulceration  not  unlre([uently  occurs  in  the  laiynx  after 
repeated  attacks  of  caUirrh.  In  the.se  chronic  cases,  flat  superficial  ulcei-s 
are  observed,  situated  for  the  most  part  posteriorly.  Occasionally,  the 
racemose  glands  ulcerate,  and  they  can  be  seen  on  the  epiglottis. 

Tubercular  ulceration  of  the  larynx  is  a very  important  comli- 
tion,  so  much  .so  that  in  cases  of  extreme  degree  it  is  spoken  of  as  “ laryn- 
geal phthisis,”  It  is  alway.s  associated  with  pulmonary  phthisis,  usually 
in  a secondary  manner,  and  it  is  found  as  a matter  of  experience  that  in 
one  out  of  every  three  ca.ses  of  pulmonary  phthisis  the  larynx  is  involved. 
Sometimes  the  lesion  in  the  larynx  is  more  jirorrounced  than  the  pul- 
monary lesion,  and  in  particular  instances  the  larynx  is  apparently 
affected  primarily. 

The  tubercular  disease  attacks  chiefly  the  epiglottis,  the  aryterro- 
epiglottic  folds,  arrd  the  ventricular  hatrds.  In  these  situations  the 
mucoirs  mertrhrarre  first  becomes  jiale  and  therr  swollen.  The  thickening 
is  of  an  cudematous  rrature,  arrd  microscojric  examirration  reveals  tubercle 
granulatiorrs  scattered  through  the  irrflanrrnatory  exudation.  In  course 
of  tinre  rnirrute  ulcer's  forrrr  in  relation  to  the  superficial  tubercles,  which 
caseate  and  softerr.  These  ulcerated  points  coalesce  to  form  larger  ulcers, 
which  to  begin  witlr  are  merely  superficial,  hut  latterly  cause  corrsideralde 
destnretiorr  of  tissue.  Between  and  around  the  ulcer's  there  is  thickened 
rnircous  rrremhrane.  The  vocal  cords  frerprently  beconte  involved,  ulcers 
fomr  orr  them,  and  they  have  everr  been  destroyed,  resultirrg  in  a loss  of 
voice.  Tire  car-tilages  are  sometimes  implicated,  and  suppuration  may 
ensue.  As  a rule,  the  trachea  exhibits  similar  ulceration. 

Syphilitie  ulcepation. — Syphilis  induces  inflammatory  changes  in 
the  larynx,  which  are  met  with  in  all  degrees  of  severity.  In  many 
cases  there  is  only  a passing  catarrh,  but  in  the  later  manifestatioirs  of 
the  disease  the  mucous  membrane  becomes  thickened  and  then  ulcerated. 
This  affects  the  epiglottis  especially,  but  the  process  tends  to  spread  to 
other  parts  of  the  larynx.  The  swelling  may  of  itself  lead  to  obstruction 
of  the  larynx,  necessitating  the  perforrnarree  of  the  operation  of  trache- 
otomy. In  the  granulatiorr  tissue,  there  is  a corrstant  production  of 
connective  tissue,  which,  favoured  by  a healing  tendency,  contracts  and 
causes  deformity  of  the  larynx— so  great  sometimes  as  to  produce  com- 
plete stenosis. 

TUMOURS. 

Of  innocent  tumour-s,  the  one  most  commonly  found  in  the  larynx 
is  papilloma.  They  often  grow  ajiparcntly  as  the  result  of  a simide 
inflammation  and  “ are  particularly  common  in  persons  who,  from  the 
nature  of  their  profe.s.sion,  u.se  the  voice  fro([uently.”  They  usually  gri>w 
from  the  vocal  cords.  In  charactei',  they  may  be  either  hard  and  wai-ty, 
or  soft,  and  are  often  pedunculated.  When  excised,  they  may  recur  in 
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malignant  form,  developing  into  a sarcoma  or  cancer.  A small  fibroma 
is  sometimes  met  witli,  usually  in  the  form  of  a firm  pedunculated 
tumour  attached  to  the  vocal  cord  or  base  of  the  epiglottis. 

Malignant  tumours  are  of  occasioiiid  occurrence.  Sarcomas  have 
been  observed,  usually  of  the  spindle  celknl  viU'iety.  Cancer  occurs  both 
primarily  and  secondarily.  It  takes  the  form  of  squamous  epithelioma, 
arising  usually  from  the  ventricular  bands,  or  by  secondary  extension 
from  the  tongue.  These  tumours  very  commonly  acquire  a caulillower 
chamcter,  and  undergo  ulceration  centrally,  while  the  peripheral  part 
spreads  ; this  results  in  destruction  of  tissue  and  consequent  deformity. 

B.  The  TRACHEA  and  LARGER  BRONCHI. 

The  morbid  conditions  which  atlect  the  trachea  sue  almost  identictil 
with  those  involving  the  larger  bronchi,  and  the  diseases  of  each  closely 
resemble  those  involving  the  larynx.  This  fact  will  be  understood  when 
it  is  remembered  that  these  dilfereut  portions  of  the  respiratory  tract  are 
structurally  homologous. 

BRONCHITIS. 

This  signifies  catarrh  of  the  larger  and  middle-sized  bronchi.  These 
tubes  are  subject  to  be  inllained  per  se,  the  process  not  extending  into 
the  finer  bronchi.  That  obtains  in  the  case  of  adults  and  all  who  are 
past  the  age  of  childhood  ; in  children  the  small  capillary  bronchi  are 
specially  alfected.  In  slight  cases  the  larger  bronchi  are  involved,  usually 
along  with  the  larynx  and  trachea,  but  in  typical  bronchitis  rve  find  the 
middle-sized  tubes  in  particular  to  be  the  seat  of  cattuxhal  changes.  The 
intlammation  may  be  acute  or  chronic. 

The  conditions  under  which  bronchitis  occius  are  not  always  evident. 
In  many  instances,  no  more  specific  cause  can  be  elicited  than  “a  cold,” 
and  in  the  case  of  many  individuals  exposure  to  cold  is  very  liable  to 
bring  on  a recurrence  of  the  condition.  In  persons  alllicted  with  an 
evident  predisposition  to  bronchitis,  very  trivial  ailments,  such  as 
disorders  of  the  stomach,  arc  sufficient  to  set  up  the  inflammation  anew. 
Bronchitis  is  very  frequently  met  with  in  cases  of  measles,  whooping 
cough,  etc.  It  was  pointed  out  also  that  one  of  the  most  frequent  results 
of  mitral  disease  is  a persistent  bronchial  catarrh,  wdiich  becomes  chronic. 

Characters. — These  vary  with  the  chronicity  of  the  condition.  An 
acute  aitarrh  causes  fii-st  of  all  redne.ss  and  swelling  of  the  mucous  mem- 
brane. There  is  an  exudation  thrown  out  on  the  mucous  surface  ; this 
at  first  consists  merely  of  concentrated  mucus,  tough,  scanty,  and 
transparent.  By  degree.s  the  exudation  (which  is  expectorated  as 
“sputum")  becomes  more  abundant,  and  at  the  same  time  le.ss  tenacious 
and  tnimspaient.  When  the  disease  i.s  at  it.i  height,  the  sputum  is  of  a 
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yellowish  wliite  colour,  reseiuhling  pus,  hut  being  more  tenacious  ; it  is 
then  spoken  of  as  “ sputum  coctum.”  As  the  inllammation  becomes 
chronic,  the  e.\iulatiou  teiuls  to  be  more  abundant,  and  partakes  of  a 
muco-seruus  character,  being  for  the  most  part  compo.sed  of  serum  ; it 
Inus  therefore  lost  it.s  tenacity,  as  well  as  much  of  its  opacity,  and  is  in 
addition  very  commonly  frothy.  Hometimes  tlie  S2)utum  becomes  [mru- 
lent.  The  mucous  membrane  in  chronic  bronchitis  is  of  a .slaty  pui'ide 
colour,  and  the  secreting  glands  are  sometimes  evident  in  the  form  of 
small  translucent  projections  on  the  surface.  The  bronchial  tubes  may 
e.xhibit  a slightly  sacculated  character,  due  to  an  irregular  dilatation. 

MiCPOSeopically. — In  acute  cases,  we  tirat  of  all  observe  a hyjjer- 
tcmia  in  the  vessels  beneath  the  basement  membrane,  which  is  pushed 
inwards.  Within  twenty-four  hour.s,  that  membrane  becomes  sw'ollcu 
anil  (edematous ; along  with,  or  immediately  following  this,  the  epi- 
thelium pi-oliferates,  and  its  sujjerficial  layers  desc^uamate,  so  that  there 
is  no  longer  a surface  exhibiting  rows  of  ciliated  colunmai-  cells,  but  an 
irregular  surface  covered  with  ejiithelial  cells  of  various  shapes  and 
sizes.  The  mucous  glands,  which  are  in  a state  of  hyi)er-secretion,  are 
seen  to  contain  an  excessive  number  of  chalice  cells.  When  the  catarrh 
is  at  its  height,  one  can  see  the  greatly  swollen  basement  membrane, 
upon  it  a flattened  layer  of  cells  (Debove’s  layer)  surmounted  by  a 
number  of  irregularly  disposed  layers  of  in-oliferated  epithelial  cells. 
Around  the  distended  ve.ssels  in  the  inner  fibrous  coat  are  numbei-s  of 
leucocytes,  mixed  with  connective  tissue  corpuscles.  In  chronic  cases, 
the  external  fibrous  coat  shows  groat  cellular  infiltration,  and  in  the 
muscular  coat  there  is  a similar  infiltration  which  becomes  the  means  of 
weakening  the  muscular  coat,  and  so  allowing  the  bronchus  to  dilate. 
The  muscular  coat  as  a result  afipeara  thin  and  atrophied.  The  exuda- 
tion at  fii-st  consists  of  mucus,  which  soon  gets  loaded  with  catai-rhal 
cells.  These  cells  gi’adually  incre:ise  in  number,  while  the  fluid  becomes 
more  serous.  The  degree  of  touglmess  depends  on  the  proportion  of 
of  mucin  in  the  exudation,  and  the  ojjacity  on  the  number  of  the  cells. 
“ Sputum  coctum  ” is  a muco-serous  fluid  containing  gi-eat  numbei-s  of 
round  cells  densely  massed  together,  among  which  are  a smaller  number 
of  cells  evidently  epithelial  in  character.  The  nature  of  the  round  cells 
is  disputed  ; some  hold  them  to  be  leucocytes  solely,  but  no  doubt  many 
of  them  are  eiuthelial  cells  derived  from  proliferation  of  the  mucous 
membrane  of  the  bronchus  itself  and  of  its  mucous  glands.  The  glands 
very  often  degenerate  as  a result  of  the  peisisteut  catarrh. 

Chronic  bronchitis  leads  to  dilatation  of  the  bronchi,  and  very  often 
to  eraidiysema  of  the  lung  {v.  page  152).  Sometimes  a peri-bronchitis 
is  set  up,  resulting  in  fibrous  thickening  of  the  bionchial  wall,  and  this 
may  be  followed  by  further  changes  in  the  corresponding  jiarts  of  the 
lung. 
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Cause.— Children  are  very  liable  to  he  attacked  with  capillary 
bronchitis  after  measles  or  whooping  congh,  less  commonly  after  smallpox 
or  diphtheriii.  Sometimes  it  arises  secondarily  by  direct  extension  from 
the  larger  bronchi,  but  this  is  comparatively  rare.  In  adults,  the  disease 
may  be  a secpiel  of  typhoid  fever  or  erysipelas,  or  it  may  result  from 
the  inhalation  of  foreign  matter  in  the  shape  of  irritating  gase.s,  blood, 
or  minute  solid  particles.  It  also  occurs  as  a factor  in  “ hypostatic 
pneumonia.” 

Characters. — The  condition  commences  with  a catan-h  of  the  finer 
intralobular  bronchi,  and  this  is  succeeded  Ijy  a peribronchitis,  then  by 
a catarrhal  pneumonia,  constituting  what  is  known  as  “ broncho- 
pneumonia.” In  fact,  capillary  bronchitis  is  nothing  more  nor  less  than 
the  initiatory  stage  of  broncho-pneumonia,  and  so  we  shall  proceed  to  a 
consideration  of  the  latter. 

BRONCHO-PNEUMONIA. 

(Synonyms  : Catabuhal— Lobular  PNEUMONift). 

This  condition  being  a direct  sequel  of  capillary  bro^tis,  it  is  un- 
necessaiy  to  say  anything  further  as  to  its  causation.  But  it  is  essential 
to  understand  how  the  pneumonia  supervenes  on  the  bronchitis.  In 
some  cases  the  bronchitic  exudation  is  carried  into  the  infundibula  and 
their  alveoli  by  the  force  of  inspiration,  and  there  induces  inflammatory 
changes  by  direct  irritation.  In  other  cases,  the  inflammation  apjiarently 
spreads  through  the  bronchial  wall.  In  a large  number  of  cases  the  bron- 
chitis leads  to  collapse,  and  a pneumonic  process  arises  in  the  collapsed  pul- 
monary tissue.  Collapse  of  the  lung  is  one  of  the  most  freciuent  ante- 
cedents of  broncho-pneumonia. 

Morbid  Phenomena. — The  disease  invariably  assumes  a lobular 
form,  on  account  of  the  mode  of  propagation  from  bronchi  to  lung  tissue. 
The  capillary  bronchitis  which  usheis  in  the  condition  is  in  a genenil 
way  comparable  to  an  ordinary  bronchitis,  but  with  certain  differences. 
The  congestion  in  and  around  the  bronchial  walls  is  much  more  extreme  : 
the  walls  are  greatly  thickened  in  consequence,  and  ha;inorrhage  is  prone 
to  occur  from  the  distended  capillaries.  The  proliferation  and  desqua- 
mation of  epithelium  is  sometimes  so  great  as  to  obstruct  the  lumen  of 
the  tube.  The  wall  of  the  bronchiole  becomes  densely  infiltrated  with 
leucocytes,  which  extend  into  the  adjacent  alveoli.  Then  the  pneumonic 
process  supervenes,  for  the  effect  of  the  bronchitis  is  to  produce  secondary 
inllammatorj'  changes  in  those  parts  of  the  lung  which  correspond  with 
the  affected  bronchioles.  The  pneumonia  may  or  may  not  be  preceded 
by  collapse.  Whatever  the  mode  of  extension  may  be,  the  re.sult  is  a 
catarrhal  pneumonia  usxially  involving  a lobule  or  lobule.s.  The  alveoli 
are  greatly  coiige.sted,  the  hypencmia  being  especially  marked  in  those, 
air  cells  in  close.st  proximity  to  the  bronchioles.  Small  extravasations 
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commonly  occur  into  (he  alveoli.  They  griuliiiilly  become  filled  with 
catarrhal  products,  large  numbei'S  of  leucocytes,  and  .sometimes  fibrinous 
malerial,  leading  to  coudensatLon  ol  the  lung.  These-  comUinsed  jmrts 
rn’()ucntly  have  a wcdgo-shajKsl  configuration,  corresponding  to  a lobule, 
and  ai-e  apt  to  be  misUiken  for  are.-is  of  collapse.  Hetween  the  consolidated 
])atchesthe  lung  tissue  is  much  congested,  the  interlobular  se[)taesi)ecially 
being  swollen  and  cedematous  looking.  A^ery  freipiently  the  interlobular 
septa  as  well  as  the  peribronchial  connective  tissue  become  the  seat  of 
rapid  inflammatory  changes,  resulting  in  an  acute  interstitial  pneumonia. 

The  naked  eye  appearance  of  the  lung  varies.  In  a typical  case, 
one  finds  areas  of  collapse  .scattered  through  the  organ,  and  involving  one 
or  more  lobules.  These  when  situated  superficially  present  the  usual 
ilc])res.sed  chameter.  Among  them  are  observed  a number  of  other 
]>atches,  re.sembling  the  former  in  size  but  distinguished  from  them  by 
bi-ing  raised  above  the  surface,  and  more  granulated  in  appearance, 
^'hese  are  the  consolidated  pneumonic  patches  ; in  an  early  stage  they 
are  deeply  congested  and  highly  coloured,  but  as  the  process  goes  on  they 
become  paler  in  colour,  simultaneously  with  the  filling  up  of  the  air 
cells  with  catarrhal  products. 

Sequelae. — (l)  When  bi-oncho-pueumonia  occurs  during  acute  dis- 
eases, complete  resolution  and  absorption  very  frecpiently  occurs,  f.e.,  the 
catarrhal  cells  degenerate  and  are  absorbed.  (2)  Sometimes  interstitial 
changes  are  set  up  as  already  pointed  out.  (3)  In  ctuses  of  hypostatic 
pneumonia  e.specially,  the  condition  goes  on  to  suppuration,  Avith  the 
formation  of  small  abscesses.  This  is  particularly  the  ca.se  when  the 
broncho-pneumonia  has  been  set  up  by  t)ie  retention  of  secretion.  (4) 
Veiy  rarely  the  inllammatory  products  caseate,  and  only  when  the  disease 
is  comjdicated  with  tuberculosis.  (5)  Occasionally  a bronchus  ulcerates, 
dilatas  to  form  a bronchiectatic  cavity  with  ragged  walls,  and  containing 
pimdent  material. 

HYPOSTATIC  PNEUMONIA 

Is  a form  of  pneumonia  which  occurs  in  persons  dying  from  ex- 
hausting diseases — such  ns  fevei-s— from  disease  of  the  brain,  or  from  the 
iidialation  of  poisonous  irritants.  The  site  of  the  infhunmation  is  governed 
by  the  recumbent  position  of  the  patient.  “ It  tends  to  involve  larger 
tmets  of  the  lung,  and  is  a mixed  condition  of  broncho-pneumonia,  con- 
gastion,  and  croupous  exudation.” 

TTTBERCULOSIS  ok  thk  LUNG. 

This  is  a di-sease  now  well  known  to  be  produced  by  the  bacilhis 
tuherculosin.  That  organism  gains  access  to  the  lungs  by  one  of 
three  channels,  vizt.  ; — (1)  the  air  pa.ssages  ; (2)  tlie  blood-vessels  ; or 
(3)  the  lymphatics.  In  any  case  it  sets  up  a tubercular  process,  which 
may  be  acute  or  chronic. 
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A.  ACUTE  TUBERCULOSIS. 

We  mean  Ly  this,  ca,se8  where  death  occurs  in  a short  time  from  pul- 
monary  symptoms,  or  from  tubercular  meningitis,  occurring  secondarily 
to  tubercular  disease  in  other  organs. 

Tlie  morbid  phenomena  vary  with  the  mode  of  introduction  of 
the  virus,  ami  also  with  its  mode  of  e.vtension  ; but  in  all  forms,  we  meet 
Avith  tubercle  granulations  disposed  in  one  form  or  another  in  the  lung 
ti.ssue.  Sometimes  they  are  widely  distributed  over  the  whole  organ,  at 
other  times  they  are  grouped  and  localized  at  particular  parts. 

I.  Infection  and  E.xtension  by  Lymphatics. 

The  lymphatic  glands  are  very  often  the  lirst  structures  in  the  boily 
to  be  affected  with  the  tubercular  virus.  In  children  this  very  constantly 
liappens  in  the  case  of  the  mesenteric  glands,  from  which  the  infection 
spreads  upwards  through  the  diaphragm  to  the  lymphatic  vessels  in  the 
deep  layer  of  the  pleura.  The  cervical  glands  are  also  a common  seat 
of  early  infection.  The  bronchial  glands  often  receive  the  infection 
first  and  communicate  it  to  the  lymphatic  .system  of  the  lung. 

In  such  cases,  there  is  an  extensive  development  of  grey  tubercle 
granulations  along  the  course  of  the  lymphatic  vessels,  and  the  granula- 
tions are  especially  evident  in  the  deep  layer  of  the  pleura,  the  inter- 
lobular septa,  and  the  peribronchial  tissue.  They  resemble  pepper 
grains,  and  a section  of  the  lung  appears  to  be  sprinkled  with  pepper. 
The  lung  tissue  around  the  granulations  is  congested,  but  the  granula- 
tions themselves  are  extra-vascular.  The  latter  possess  the  ordinary 
structure  of  tubercle  granulations  {v.  page  68).  Fre([uently  they  induce 
catarrhal  changes  in  the  adjacent  air  cells  and  an  inflammatory  infiltra- 
tion around. 

Sometimes,  the  tubercle  invades  the  peribronchial  lymjihatics 
chiefly,  giving  rise  to  the  condition  of  tubercular  peri-bronchitis.  Tliat 
occurs  in  relation  to  the  medium-sized  bronchi.  This  always  tends  to 
become  chronic,  and  consequently  one  finds  distinct  giant  cell  systems  at 
various  points.  But  for  this  latter  circunnstance,  the  anatomical  clianges 
are  very  similar  to  an  ordinary  chronic  fibrous  peri-bronchitis  ; the  wall 
of  the  bronchus  is  greatly  thickened,  and  its  lumen  is  invaded,  with  the 
frequent  result  that  the  tube  becomes  obstructed.  Tlie  obstructing  mass 
tends  to  become  caseous.  The  result  of  this  obstruction  may  be  collapse, 
but  very  frequently  the  tubercular  material  is  inhaled  into  the  alveoli 
and  sets  up  a tubercular  broncho-pneumonia.  (Tliis  is  one  of  the  com- 
mone.st  lesions  in  chronic  phthisis). 

II.  Infection  and  Extension  by  Blood-Vessels. 

Here  also  there  is  a growth  of  tubercle  granulations,  but  (as  might 
be  anticipated)  they  arc  very  widely  diffused  throughout  the  lung. 
Otherwise  the  morbid  phenomena  are  identical  with  tlie  former.  The 
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tubercles  are  most  abundant  towards  the  root  and  apices  of  the  lung. 
With  the  aid  of  the  microscope,  the  tubercular  granulation  can  often  be 
recognized  to  take  origin  in  the  epithelium  of  the  capillaries,  or  of  tlie  air 
cells. 

III.  Infection  and  Extension  by  the  Air  Passages. 

In  many  cases  the  tubercular  virus  is  inhaled.  It  may  be  drawn 
right  into  the  alveoli,  and  thence  gain  access  to  tlio  lymphatics  ; or  it 
may  attack  the  bronchial  wall  Secondary  infection  may  occur  by  the 
inhalation  of  si^utum  from  one  bronchus  to  another.  The  usual  result 
of  such  infection  is  primarily  a capillary  bronchitis,  which  leads  to 
tubercular  broncho-pneumonia.  This  is  the  commonest  lesion  in  the  lung 
in  acute  tuberculosis  in  children,  as  well  as  in  rapid  phthisis  puhnonalis 
in  the  adult.  Let  us  compare  it  with  ordinary  broncho-pneumonia.  In 
the  latter  condition  there  is  primarily  a catarrh  of  the  capillary  bronchi 
with  cellular  infiltration  of  the  bronchial  wall,  extending  to  the  inter- 
lobular septa.  These  phenomena  are  also  observed  in  the  tubercular  form, 
but  there  is  a more  extensive  cellular  infiltration  both  of  the  bronchial 
and  alveolar  wall,  producing  thickening  and  induration,  and  latterly 
softening  and  caseation.  In  that  way,  the  structure  of  these  parts 
becomes  obscured,  and  in  course  of  time  the  air  cells  which  surround 
the  bronchiole  may  become  completely  metamorphosed  into  a solid 
caseous  mass.  The  cells  at  the  more  peripheral  part  of  the  lobule  exhibit 
catarrhal  changes,  often  mixed  with  fibrinous  exudation.  Tubercle 
bacilli  are  found  in  large  numbers  in  the  caseated  area,  less  abundantly 
in  the  surrounding  parts  further  from  the  bronchiole.  To  the  naked  eye, 
a section  of  the  lung  exhibits  great  numbers  of  granulations  varying  in 
size  from  to  of  an  inch  in  diameter,  greyish  white  in  colour,  with  a 
yellow  softened  centre.  They  are  often  grouped  in  cluster’s,  correspond- 
ing to  the  branches  of  the  bronchi. 

B.  CHRONIC  TUBERCULOSIS. 

In  slowly  progressing  cases  of  tuberculosis,  the  lung  is  invaded  by 
typical  giant  cell  tubercles.  These  spread  mainly  by  way  of  the  lym- 
phatics, and  invade  the  air  containing  tissue.  The  condition  is  not  so 
wide-spread  as  in  the  acute  process,  being  localized  in  great  degree,  and 
involving  especially  the  root  and  apex  of  the  lung. 

TUBERCULOSIS  of  BRONCHIAL  GLANDS. 

The  bronchial  glands  are  practically  always  affected  in  tuberculosis 
of  the  lung.  They  usually  become  enlarged.  If  the  condition  be  acute, 
they  tend  to  soften  and  show  caseating  suppuration.  In  chronic  cases, 
the  caseous  material  is  often  impregnated  with  lime  salts,  imparting  a 
mortir-like  consistence  to  the  gland,  sometimes  causing  it  to  become 
quite  calcified.  In  other  instances,  the  glamls  become  the  seat  of  pig- 
mented nodules  of  fibrous  tubercle. 
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rUTHISKS  PULMONALIS. 


PHTHISIS  PULMONALIS. 

Thi.s  name  indicates  a group  of  morbid  processes  in  the  lung,  among 
which  a destruction  of  the  lung  tissue  is  the  most  prominent  feature. 
They  ax-e  mainly  due  to  the  agency  of  the  tuberde  bacillus,  and  therefore 
tubercular  processes  play  a very  important  part  amidst  the  many  other 
phenomena  which  are  manifested  in  the  lungs.  There  is  coiixcidently  a 
great  wasting  of  the  lx)dy,  and  the  emaciation  very  often  terminates  in 
death. 

Certain  preliminaiy  facts  should  be  noted.  In  the  first  place,  bf)th 
lungs  are  usually  involved,  though  one  may  be  in  a more  advanced  stage 
than  the  other,  and  the  lesions  in  each  may  vary  in  character.  Secondly, 
the  disease  in  the  majority  of  cases  starts  towards  the  apex  of  the  lung, 
bixt  in  many  cases  where  the  indication  is  at  the  apex  there  luis  Ixeexi  an 
extension  from  the  root  of  the  lung.  From  the  apex,  the  process  extends 
by  direct  continuity  to  the  base.  Thirtlly,  the  pleura  as  a rule  is 
involved  either  by  the  tubercular  afl’ection,  or  by  a simple  chronic  inflam- 
ixxation  leading  to  the  formation  of  adhesions.  Such  adhesions  may  bind 
tlie  lung  to  the  chest  wall  at  any  point,  or  the  lobes  of  a lung  to  one 
another.  In  the  fourth  place,  the  disease  is  largely  an  inflamvicUory  one ; 
the  inflammatory  products  lead  primarily  to  a consolidation  of  the  lung, 
and  the  consolidated  parts  afterwards  break  down  and  become  excavated 
to  form  cavities. 

I.  Consolidation  of  Lung. 

In  all  forma  of  phthi.sis,  the  consolidation  of  the  lung  proceeds  bj- 
tlxe  formation  of  nodules,  which  by  their  subsef|uent  coalescence  give 
rise  to  large  solid  areas  of  pulmonary  tissue.  The  finer  bronchi  are 
]U'obably  the  first  to  Ixe  affected,  and  from  them  the  process  extends  either 
into  the  alveoli  or  through  the  bronchial  wall  into  the  surrounding  con- 
nective tissue.  In  the  former  case  a catarrhal  inflammation  of  the  air 
cells  is  quickly  set  up,  while  in  the  latter  the  tubercles  tend  to  undergo 
fibrous  changes.  The  nodules  vary  a good  deal  in  character,  Tims, 
there  are  (1)  small  grey  nodules  growing  in  the  interlobular  septa,  and 
con.sisting  mostly  of  giant  cell  systems  with  surrounding  infiltration.  (2) 
Firm  fibrous  nodules  of  chronic  duration,  maiidy  peribronchial  in  posi- 
tion, much  pigmented,  often  encapsnled  by  a fibrous  zone  in  which  are 
giant  cell  systems.  (3)  Soft  caseous  granulations,  resembling  the  caseous 
broncho-pneumonic  nodules  in  acute  tuberculosis,  and  formed  in  exactly 
the  same  way.  They  are  found  in  acute  phthisis.  Between  them,  the 
I>ulmonary  tissue  exhibits  a fibrinous  and  catarrhal  exudation.  (4)  Larger 
nodules  found  in  chronic  cases,  at  first  grey  and  translucent,  afterwards 
yellow  and  soft.  They  often  a.ssume  a racemose  arrangement,  like 
branches  of  a shrub.  Tliese  nodules  consist  of  chronic  fibroid  tubercle, 
with  abundant  giant  cell  systems,  and  are  u.sually  surrounded  by  chronic 
interstitial  pneumonia.  Whatever  the  particular  form  of  lesion  in  the 
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lung,  and  whether  it  be  acute  or  chronic,  each  is  related  to  the  other  by 
the  fact  that  tubercle  bacilli  are  present  in  all  foniis. 

II.  Destructiox  of  Luno  and  Formation  of  Cavities. 

The  lung  tissue  usually  begins  to  degenerate  at  the  apex,  and  it 
is  there  that  a cavity  fii-st  forms.  The  method  of  tlieir  formation  varies 
in  different  case.s,  and  there  are  three  recognized  modes  of  origin.  (1) 
The  commonest  mode  is  by  a softening  and  absorption  of  caseated  areas 
of  tissue.  A number  of  small  cavities  may  in  that  way  arise  at  different 
IKiints,  and  by  their  coalescence  give  origin  to  a large  irregular  cavity. 
During  the  process  of  formation,  a peripheral  growth  of  giTinulation  tissue 
is  induced,  and  this  comes  to  form  the  lining  membrane  of  the  cavity. 
(2)  Sometimes  the  cavities  prove  to  be  true  bronchiectatic  cavities.  As 
before  pointed  out,  these  are  produced  in  chronic  phthisis  by  traction  of  the 
cicatricial  tissue  on  the  bronchial  wall.  (3)  In  many  cases,  cavities  origi- 
nate by  a process  of  softening  and  ulceration  in  a bronchus.  That  obtains 
in  acute  phthisis  especially. 

Phthisical  cavities  exist  in  very  varying  shapes  and  sizes.  They 
usually  communicate  with  a bronchus,  through  which  they  can  evacuate 
their  contents.  The  nature  of  their  walls  depends  largely  on  the  origin 
of  the  cavity,  and  its  rapidity  of  fonnation.  Frequently  a cavity  is  in 
the  form  of  a ragged  ill-defined  .space  in  the  midst  of  caseating  tissue  : 
that  is  so  in  acute  phthisis.  On  the  other  hand  they  may  have  well- 
defined  fibrous  walls,  and  such  is  the  case  in  chronic  phthisis.  In  these 
the  fibrous  wall  is  lined  by  a smooth,  glistening  membrane  which  (in  the 
recent  lung)  is  covered  by  a layer  of  caseous  pus.  Further,  within  the 
walls,  and  often  traversing  their  interior,  one  commonly  sees  the  remains 
of  interlobular  septa,  or  bronchi,  or  blood-vessels,  and  which  appear  in 
the  form  of  fibrous  bands.  In  some  cases  we  find  a wall  composed  of 
soft  ojdematous  connective  tissue,  almost  like  myxomatous  tissue. 

The  sputum  of  phthisis  varies  at  different  stages  of  the  disease. 
In  the  earlier  stages,  it  is  comiiosed  of  mucus  with  catarrhal  cells  and 
leucocytes,  and  is  frequently  tingeil  with  blood.  The  blood  is  derived 
from  the  mucous  membrane  of  tlie  bronchioles  mainly,  and  is  caused  by 
the  inflammatory  hypeimmiii,  possibly  aided  by  ulceration.  After 
cavities  fiave  formed,  the  sputum  is  largely  made  uj>  of  jiurulent  matter, 
in  which  fragments  of  cliustic  tissue  and  other  elements  of  the  lung  can 
be  di.scovereil.  liacilli  can  usually  be  detected  by  suitible  .staining. 

SequelaB. — It  is  pos.sible  to  cure  phthisis.  The  progress  of  the 
disease  may  be  arrested,  and  moreover  parts  which  are  already  caseous 
may  di-y  up  and  become  encapsuled  by  fibrous  tissue.  Following  upon 
this  the  caseated  tissue  may  become  calcified.  Instances  of  this  are 
frequently  met  with,  where  in  the  apex  of  an  otherwise  normal  lung  a 
cicatrix  is  discovered,  marking  the  site  of  a calcifieil  mass  embedded  in 
the  limg  tissue. 
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A cjivity  oftoii  extends  so  widely  .as  to  perforate  the  pleura.  The 
result  of  this  is  that  the  purulent  contents  are  discharged  into  the 
pleura,  air  is  juliuitted  simulUiueously,  and  a pyo-pneuniothorax  is  set 
uj).  In  m.auy  instiinces  the  cavity  is  prevented  from  rupturing  by  the 
inflammatory  reaction  which  it  occjisions  in  the  pleura,  whereby  the 
membrane  undergoes  a local  thickening  and  jjatches  up  the  lung  as  it 
were. 

The  bronchus  with  which  a cavity  communicates  often  shows 
tubercular  ulceration  of  its  mucous  membrane,  aiused  by  frequent  con- 
tact with  the  irritating  tubercular  exi)ectoration.  Further,  since  the 
patient  (especially  if  a child)  is  always  liable  to  swallow  his  sputum,  the 
intestines  very  frequently  become  infected. 

The  blood-vessels  in  or  around  a cavity  are  exposed  to  the  necrotic 
jirocess,  and  are  often  ulcerated  through,  allowing  of  free  hfemorrhage. 
In  many  cases  their  wiills  are  so  we.akened  that  they  yield  beneath  the 
blood  pressure,  and  an  aneurism  forms  on  them.  Such  aneurisms  burst 
in  course  of  time,  .and  are  a frequent  source  of  fatal  brnmorrlnage. 

Forms  of  Phthisis.— The  variations  of  type  observed  in  different 
C.OS6S  of  phthisis  .are  chiefly  dependent  on  the  chronicity  of  the  pi-ocess 
and  the  degiee  of  .attendant  inflammation. 

I.  Acute  rapid  phthisiB  is  manifested  in  two  principal  fonns,  in  either 
of  which  the  entire  lung  m.ay  become  metamoi-phosed  into  a caseous 
solid  m.oss.  In  the  one  case,  there  is  a tubercuLar  process  complic.ated 
with  croupous  pneumonia  The  other  may  be  described  as  a confluent 
tubercular  broncho-pneiuuouia ; it  is  frequently  spoken  of  as  “ caseating 
c.atarrhal  pneumonia” 

II.  Subacute  phthisis  is  a form  in  which  there  is  a steady  progress 
from  aj>ex  to  base,  an  extension  by  means  of  nodules,  .and  a gradual 
destruction. 

III.  Ohronic  phthisis. — Here  there  is  a slow  and  progressive  consoli- 
dation of  the  lung,  followed  by  destruction.  There  is  a variety  of  it 
known  as  “ fibroid  phthisis,”  in  which  we  find  a large  .amount  of  fibrous 
consolidjition. 

PARASITES. 

Animal  piinosites  are  of  little  im}X)rtance  in  the  human  lung.  The 
only  one  worthy  of  mention  is  the  tcenia  echinococcus,  which  is  found 
only  in  the  cystic  form,  constituting  the  h^’d.atid  cyst.  These  hydatids 
are  usually  solitary,  and  .are  mostly  situ.ated  in  the  lower  lobe.  They 
aie  met  with  more  frequently  in  Australia  and  Iceland  th.an  in  other 
parts. 

TUMOURS. 

Primary  tumours  of  the  lung  .are  rare,  and  there  .are  only  two 
fomrs  of  any  conse<iuence  that  have  been  observed.  Columnar  epithe- 
lioma may  arise  at  any  part  of  the  organ,  and  it  usually  invades  large 
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Inicta  of  the  lung  tissue.  Lymphosarcoma  is  a tumour  which  invariably 
starts  in  tlie  bronchial  glands,  or  in  the  adenoid  tissue  which  is  dissemi- 
nated throughout  the  organ.  It  then  extends  and  infiltrates  the  lung. 

Secondary. — Many  fomis  of  cancer  and  sarcoma  giow  secornlarily 
in  the  lung,  fretiuently  involving  the  pleura  also.  Cancers  usually 
develop  fii-st  in  the  lymphatic  glands,  and  they  are  late  of  appearing  in 
the  lung  tissue  proper — in  fact,  they  are  sometimes  spoken  of  as  “ ter- 
tiary ” tumoui-s.  Ocaisionally,  the  c.ancerous  material  reaches  the  lung 
in  the  shape  of  emboli.  Cancers  in  the  lung  are  generally  multiple,  and 
they  repeat  the  structure  of  the  primaiy  tumour.  Sarcomas  of  neai’ly 
every  variety  have  been  found  in  the  lung.  They  also  are  multiple  as  a 
rule,  and  exhibit  the  s<ame  structure  as  the  primary  growth. 


DISEASES  OF  THE  ALIMENTARY  SYSTEM. 

/I.  MOUTH  and  TONGUE. 

INFLAMMATION 

Of  the  mouth  is  met  with  in  more  than  one  form. 

Catarrh  is  set  up  by  various  kinds  of  irritants  : (1)  mechanical,  e.(/., 
a decjiyed  tooth ; (2)  chemical,  e.g.,  mercury  jind  arsenic ; (3)  specific, 
e.g.,  the  virus  of  scailet  fever,  typhus,  and  smallpox. 

The  morbid  phenomena  are  those  of  simple  catai’rh,  but  the 
appearances  produced  vary  in  diffei-ent  cases.  There  is  always  more  or 
less  desquamation  of  ejjithelium,  with  mucous  and  serous  exudation  : 
these  ai’e  mixed  in  varying  proportions.  On  the  tongue  there  is  a pie- 
ponderance  of  epithelium,  and  this  often  foraas  a light-coloured  layer  on 
the  surface,  constituting  a “ furred  tongue.”  In  cases  of  fever,  when 
the  patient  lies  with  the  mouth  open,  the  catarrhal  pi'oducts  become 
dried  and  discoloured,  forming  a coating  of  “ sordes  ” over  the  tongue 
and  gums. 

In  smallpox,  the  catan-h  is  supplemented  by  the  formation  of  pus- 
tules, similar  to  those  on  the  skin.  In  scurvy,  the  gums  are  especially 
affected  ; they  become  swollen  and  oedematous,  hffimonhage  takes  place 
from  the  distended  capillaries,  and  ulcers  form  at  the  mai’gin  of  the 
gums. 

Follicular  Stomatitis  is  a name  ap])lied  to  inflammation  localized 
in  au<l  around  the  mucous  glamls  in  Ihe  Jiiouth.  It  is  specially  seen  in 
eliildren  when  teething,  also  after  meiisles.  Tlie  inflammation  is  charac- 
terized by  the  foimation  of  small  vesicles,  wdiich  generally  buret  and 
form  ulcere. 

Aphthous  Stomatitis  or  “ Thrush.”  This  disease  luis  been  alrc.ady 
mentioned  in  connection  with  the  {parasite  saccharomyccs  albicans  (v. 
page  76). 
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Gangrenous  Stomatitis,  or  “ Cancrum  Oris,”  has  also  beeu  briefly 
lueutioiied  (v.  page  17).  We  may  add  here  tliat  the  disease  occure  in 
dnidreu  who  Imve  been  debilitated  by  fever  and  bad  nourishment,  and 
that  it  would  appear  to  be  of  specific  origin.  It  manifests  itself  first  by 
an  ulceration  on  the  inside  of  the  cheek,  attended  with  a diffuse  inflam- 
matory swelling  of  the  side  of  the  face.  As  the  ulceration  ))roceeds 
within,  the  cheek  on  the  outside  gradually  bhickeus  and  then  sloughs  ; 
in  this  way  the  cheek  is  perforated.  The  jjrocess  does  not  stop  here, 
unless  the  patient  dies.  Tho  destruction  of  the  fcice  progresses,  and  the 
jaw  may  necrose.  The  disease  is  iilways  fatal,  often  from  septic 
iwisoning. 

SYPHILIS 

Produces  various  lesions  in  the  mouth.  A jjrimary  hard  cliiincre  is 
frequently  met  with  on  the  lip  ; it  forms  a tumour  resembling  an 
epithelioma.  In  the  second  stiige,  there  is  usually  some  degree  of 
catarrh  evident.  “ Fiat  coiidylomatii  are  particularly  frequent  in  the 
mouth,  and  they  often  break  down  and  form  superficial  ulcers,  especi- 
idly  on  the  lower  lip  and  angle  of  the  mouth.”  Gummata  are  also 
common  ; when  they  heal  they  cause  cicatricial  contraction  and  de- 
formity. 


TUMOURS. 

Angiomas  .sometimes  grow  on  the  lips,  as  well  as  on  the  tongue. 
Papillomas  occur  in  various  pai’ts  of  the  mouth.  Soft  tumours  grow  on 
the  mucous  membrane  of  the  lips,  while  at  the  junction  of  skin  and 
mucous  membrane  hard  warts  are  frequently  found.  On  the  tongue 
l)apillary  gi-owths  have  been  observed  in  the  form  of  long  slender  fila- 
ments like  haii-8 : these  are  simply  the  normsd  papillte  greatly  elongated. 

Of  malignant  tumous,  cancer  is  very  common.  An  epithelioma  of 
the  lip  is  one  of  the  commonest  of  all  tumoui-s  ; it  occuis  tilmost  exclu- 
sively in  the  male  sex,  and  is  no  doubt  often  set  up  by  tho  smoking  of 
a short  clay  pipe,  or  by  the  irritation  of  shaving.  Epitheliomata  are 
;ilso  frequently  met  with  on  the  tongue.  They  owe  their  origin  to 
direct  initation  in  most  cases  ; their  usual  situation  is  at  the  edge  of 
the  tongue,  and  in  very  many  instances  the  sharp  pi  ominent  edge  of  a 
decayed  tooth  can  be  discovered  exactly  opposite  the  tumour. 

Malig^nant  epulis  is  .a  tumour  of  sarcomatous  nature  which  grows 
from  the  aveolar  processes  of  either  jaw,  and  projects  into  the  mouth, 
often  displacing  the  teeth.  Microscopically,  these  tumours  are  composed 
mainly  of  spindle  cells,  with  a few  giiuit  cells  interspersed. 

Macroglcesia,  a fonn  of  enlargement  of  the  tongue,  has  been  iilready 
considered.  It  is  often  accompanied  by  enlargement  of  the  lij).s. 

Banula  luis  been  mentioned  in  connection  with  cysts  (r.  page  50). 
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B.  The  FAUCES. 

INFLAMMATION. 

As  in  the  month,  there  are  various  forms  of  inflammation  of  the 
fauces. 

Acute  catarrh  of  tlie  fauces  constitutes  the  most  ordinary  form  of 
that  comnion  affection  designated  by  the  term  “soi’e  throat.”  It  is  a 
very  constant  result  of  catching  cold,  and  is  an  important  symptom  in 
many  acute  febrile  diseases.  A simple  catarrh  exhibits  no  special 
characteristics,  but  in  disejises  like  smallpox  and  diphtheria  the  catarrh 
develops  into  much  gi’aver  manifestations. 

Chronic  Catarrh  is  usually  a sequel  of  repeated  attacks  of  acute 
inflammation.  It  leads  to  different  phenomena  in  different  instances. 
Sometimes  it  takes  the  form  of  “ relaxed  throat,”  which  is  characterized 
by  a soft  uniform  succulent  swelling  of  the  mucous  membrane.  The 
uvula  is  often  gi’eatly  elongated  as  a result  of  the  inflammation.  In 
other  cases  the  swollen  membrane  is  studded  with  prominent  granula- 
tions, which  are  connected  either  with  the  mucous  glands  or  lymph 
follicles.  These  sometimes  ulcerate.  Catarrhal  inflammation  of  this 
kind  is  usually  caused  by  excessive  and  loud  use  of  the  voice,  and  so  is 
met  with  in  public  speakem  and  singei*s. 

Phlegmonous  Inflammation  of  the  fauces  is  a common  occur- 
rence. It  involves  both  the  mucous  and  sub-mucous  tissue,  and  usually 
begins  on  one  side  in  the  region  of  the  tonsil,  from  which  the  inflamma- 
tion extends  to  the  pharynx,  sometimes  to  the  glottis.  It  leads  to 
intejise  redness  and  swelling  of  the  pails,  and  frequently  ends  in  the 
formation  of  an  abscess,  which  may  open  into  the  mouth.  It  may  prove 
fatal  by  the  supervention  of  mdema  glottidis. 

The  aetiology  of  the  condition  is  unknown,  but  from  the  fact  that 
it  sometimes  acquires  almost  an  epidemic  character,  one  is  justified  in 
assuming  the  existence  of  some  specific  exciting  cause,  probably  bacterial 
in  nature. 

Diphtheria. — It  was  previously  stated  that  this  disease  commences 
in  the  fauces  : it  is  especially  manifested  in  the  tonsil  and  the  nasal 
surface  of  the  soft  jialate.  As  to  the  origin  of  the  condition,  there  is  no 
doubt  that  it  is  produced  by  the  agency  of  bacteria.  These  organisms 
have  been  found  in  the  mucous  membrane  of  the  region  involved  .and 
in  the  blood.  The  disea.se  is  infectious,  and  often  termin.ates  f.atally. 

Characters. — The  first  sign  of  inflammation  is  a catarrh  of  the 
mucous  membnine.  Following  this,  a number  of  minute,  pale,  slightly 
elevated  p.atches  make  their  ajipearance  on  the  surface.  These  soon 
eo.alesce  to  <a  large  extent  .and  form  a pellicle  or  “ false  membr.ane,” 
resembling  very  much  a piece  of  dirty  white  kid  glove.  In  .an  e.arly 
stage  of  its  existence  this  false  membrane  can  be  readily  detached  by 
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the  fingers,  leaving  a red  swollen  surface  beneath.  But  the  membrane 
quickly  increases  in  thickness,  as  well  as  in  extent,  and  on  attempting 
to  detach  it  sometime  later,  it  is  found  to  be  adherent  to  the  surface. 
If  it  be  forcibly  torn  away,  a bleeding  ulcerated  surface  is  expo.sed  : 
this  show.s  that  the  membrane  does  not  lie  free  on  the  mucous  surface, 
but  involves  the  latter  in  the  process  of  growth. 

From  the  fauces  the  membrane  extends  in  various  directions.  It 
may  gi'ow  upwards  into  the  nose,  downwards  into  the  oesophagus,  more 
commonly  into  the  larynx  and  trachea,  sometimes  reaching  to  the 
bronchi  and  their  branches.  When  the  exudation  is  mainly  or  entirely 
limited  to  the  larynx  and  tnichea,  the  name  of  croup  is  emiiloyed  to 
designate  the  condition.  The  membrane  which  forms  in  these  situa- 
tions diffei-s  'from  that  in  the  fauces,  inasmuch  as  the  former  never 
becomes  adherent  but  always  remains  quite  superficial.  The  same  fact 
holds  good  with  regard  to  the  bronchi,  where  the  exudation  is  very  soft 
and  easily  displaced. 

Microecopically,  an  examination  of  the  pharynx  in  an  early  stage 
shows  diffuse  swelling,  particularly  of  those  structures  constituting  the 
pharyngeal  tonsil.  The  lymph  cells  ai‘e  gi’eatly  increased  in  number. 
Later,  there  is  evidence  of  degeneration  in  the  mucous  membrane — a 
commencing  necrosis — and  nuiases  of  micrococci  can  be  discovered  in  the 
degenerated  tissue.  The  false  membrane  at  first  consists  of  a number 
of  stratified  layers  of  a homogeneous  hyaline  nniterial,  between  which  a 
few  round  cells  are  observed  : it  apparently  results  from  a hyaline 
swelling  of  the  superficial  layera  of  epithelium.  In  the  advanced  stages 
the  mucous  membrane  is  seen  to  have  undergone  a complete  necrosis, 
attended  with  coagulation  of  the  necrosed  products.  (This  is  an  instance 
of  coagulative  necrosis,  v.  page  15),  The  false  membrane  is  now  thick- 
ened, and  is  composed  of  the  degenerated  mucous  membi-ane,  largely 
mixed  with  fibrin,  and  swanning  with  micrococci.  On  its  under  surface 
the  membrane  sends  prolongations  into  the  ducts  of  the  glands,  hence 
the  reason  why  it  becomes  adherent. 

The  distinctive  characteristics  between  diphtheria  and  croup  are, 
that  in  the  former  the  micrococci  and  the  slough  are  always  present, 
but  the  marked  fibrinous  exudation,  though  usually  present  is  not 
essential  ; whilst  in  croup  the  exudation  is  essential  and  the  micrococci 
,if  present  are  fouiul  only  on  the  surface,  do  not  invade  the  membrane 
»r  the  surrounding  lymphatics,  and  so  do  not  get  into  the  system  to 
give  rise  to  constitutional  symptoms.  (Woodhead). 

\ Tonsillitis.— An  aciUe  inflammation  of  the  tonsils  occura  indepen- 

dently or  as  a coincident  phenomenon  in  general  inflammations.  In  the 
latter  case  suppuration  may  follow  ; in  the  former  the  condition  tends 
rather  to  become  chronic.  Chronic  tonsillitis  is  a veiy  common  occur- 
I’once  in  young  persons.  It  results  from  repeated  acute  attacks,  which 
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ultimately  cause  considerable  and  permanent  enlargement  of  the  gland. 
The  enlargement  consists  mainly  in  a hyperplasia  of  the  lymph  elements 
in  the  follicles. 

Syphilis  produces  varying  degrees  of  inflammation  in  the  fauces, 
from  .an  ordinary  catarrh  to  exten-sive  ulceration  and  cit«iti  ization.  As 
in  the  mouth,  condylomata  are  often  met  with. 

C.  The  PHARYNX  and  (ESOPHAGUS. 

DIVERTICULA. 

A diverticulum  means  a localized  dilaUition  or  pouch.  The  com- 
monest site  for  one  is  on  the  posterior  wall  of  the  j)harynx,  near  its 
junction  with  the  oesophagus,  .and  the  pouch  projects  posteriorly  for  a 

v. arying  distance,  depending  on  its  size.  How  such  a pouch  comes  to 
exist  is  a m.atter  of  some  dubiety,  but  in  all  probability  it  is  the  result 
of  direct  pressure  exerted  by  some  abnormal  force  within  the  tube.  In 
several  instances  a diverticulum  has  been  observed  to  form  .after  the 
impaction  of  a large  bolus  of  food  in  the  oesoj)h<agus.  This  theory  of 
their  causation  is  borne  out  by  the  fact  that  diverticula  have  not  been 
discovered  in  infants.  Further,  the  posterior  wall  of  the  pharynx  and 
ocsoph.agus  in  the  region  of  their  junction  is  the  we.akest  portion  of  the 
entire  tube,  for  at  that  point  the  muscular  wall  is  comparatively  thin. 

A diverticulum  is  sometimes  found  on  the  anterior  wall  of  the 
oesophagus,  behind  the  bifui’cation  of  the  trachea.  The  origin  of  such  a 
pouch  is  quite  different  from  the  former.  Here  it  results  from  inflam- 
matory changes  in  the  bronchial  glands  : these  glands  frequently  form 
.adhesions  with  the  front  of  the  oesophagus,  and  then  sometimes  cicatrize, 
dragging  the  anterior  oesoph<ageal  wall  with  them  as  they  contract.  The 
result  is  th.at  a funnel-shaped  pouch  forms  in  that  situ.ation,  and  this 
is  liable  to  subsequent  enlai’gement  by  the  constant  p,as.sage  of  food 
into  it. 

Mieroscopically. — A div'erticulum  does  not  possess  all  the  coats  of 
the  oesophagus.  The  mucous  lining  is  present,  but  there  are  no  muscul.ar 
fibres  ; the  mucous  coat  is  supported  by  fibrous  tissue  merely.  Pro- 
b.ably  in  many  c.ases,  during  the  process  of  formation  of  the  pouch,  the 
mucous  coat  is  pushetl  through  the  muscular  fibres,  and  forms  a fibrous 
covering  for  itself  as  it  advances. 

DILATATION  and  HYPERTROPHY. 

As  a result  of  stricture  of  the  ocsoph.agus  in  the  lower  part  of  its 
course,  the  tube  undergoes  hypertroi)hy.  Stricture  may  arise  in  various 

w. ays — from  tumour  growth  within,  or  the  jjres.sure  of  tumoui’s  or 
.aneurisms  from  without.  When  of  prolonged  duration,  the  tube  be- 
comes enormously  dilated,  while  its  wall  simulUvneously  thickens.  The 
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thickeuiiig  implicates  the  mucular  coat  chiefly,  to  a less  extent  the 
mucous  membrane  ; the  latter  sometimes  ulcerates. 

The  oesophagus  has  been  known  to  dilate  when  no  stricture  existed, 
and  such  cases  are  generally  attributed  to  a chronic  inflammation 
of  the  tube,  which  diminishes  its  resiliency. 


INFLAMMATION  and  ULCERATION. 

The  oesophagus  being  lined  with  a mucous  membrane  that  is  almost 
devoid  of  glands,  possesses  a resisting  power  to  the  influence  of  many 
irritants  ; and  the  irritants  must  be  of  a powerful  nature  to  produce  any 
l^alpablc  alteration  on  the  interior  of  the  tube. 

Catarrh,  whether  Jicute  or  chronic,  is  of  little  moment ; it  may 
cause  some  slight  thickening  of  the  mucous  membrane. 

Thrush  and  smallpox  each  affect  the  cRsophagus  in  certiin  cases. 
The  aphthous  patches  of  tlmish  occasionally  spread  as  far  down  as  the 
stomach.  Smallpox  is  manifested  by  the  formation  of  pustules,  similar 
to  those  which  more  frequently  infest  the  mouth. 

The  most  impoitiint  inflammations  of  the  (esophagus  are  those  j)ro- 
duced  by  physieo-chemical  irritants,  particularly  boiling  water, 
strong  acids,  and  alkalies.  Fluids  of  such  a nature  set  uj)  an  intense 
inflammation  in  the  pharynx  and  oesophagus,  jvs  well  as  in  the  stomach. 
Boiling  water  causes  enormous  swelling ; acids  exert  a destructive  action^ 
charring  the  parts  and  producing  variously  coloured  sloughs ; while 
alkalies,  by  virtue  of  their  special  properties,  soften  and  dissolve  the 
lining  of  the  tube,  converting  it  into  a layer  of  gelatinous  slime.  The 
muscular  coat  is  more  or  less  affected,  and  often  destroyed  to  a large 
extent.  When  the  patient  does  not  die  from  the  shock  of  the  accident, 
a veiy  common  sequel  of  the  inflammation  is  ciciitriavtion,  and  a degiee 
of  contraction  of  the  tube,  resulting  in  permanent  stricture.  This  occura 
chiefly  at  the  lower  end  of  the  tube,  frequently  also  at  the  upper  end. 
(See  also  inflammation  of  the  stomach). 

Perforating  ulcers  of  the  njsoplnigus  are  of  occasional  occuirence. 
They  are  analogous  to  those  in  the  stomach.  Instances  are  on  record 
where  they  formed  a communication  with  a bronchus  (the  left)  and  with 
the  Jiorta.  ( Vide  pertorating  ulcer  of  stomach). 

Varicose  ulcers  sometimes  occur  at  the  lower  end  of  the  (eso- 
phagus. The  varix  is  set  up  by  .some  obstruction  in  the  portal  circulation, 
and  it  will  be  remembered  that  these  (esophageal  veins  communicate  with 
the  poi-tal  sy.stem.  Owing  to  the  continual  irritation  of  the  mucous 
membrane  over  the  varicose  veins,  caused  by  the  focal  in  its  passage  to 
the  stomach,  small  rounded  ulcers  not  uncommonly  form.  Sometimes 
a dilated  vein  is  ulcerated  into,  and  .serioius,  perhaps  fatal,  hicmorrhage 
lesidts. 
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TUMOUES. 

Simple  tumoui-s  are  not  of  much  ijnportancc  either  in  tlie  ]>harynx 
or  <e-sophagus.  Polypi  are  not  unconunonly  found  in  the  upper  part  of 
the  pharpu',  but  the  majority  of  these  are  n;is;d  in  origin.  Tliey  are 
usually  myxomatous  in  nature,  or  myxo-adenomatou.s.  Othei’s  gi’ow 
from  the  connective  tis-sue  behind  the  pharynx  and  grow  into  the  tube, 
being  the  direction  of  least  resistance  : these  are  fibrous  tumom-s.  In 
the  cesophaffus,  fibroma,  li{K)nia,  and  myoma  have  all  been  occasionally 
observed. 

Malignant  tumoui's  JU'e  com])aratively  rare  in  the  pharipix,  but  in 
the  oesophagxis  they  ai-e  of  vital  importance,  Canckii  is  the  most  serious 
disease  that  affects  the  (esophivgus,beinga  prolific  .source  of  stricture  and 
consequent  inanition.  It  occui-s  most  frequently  in  males  over  the  age 
of  40. 

The  variety  of  cancer  which  we  have  to  deal  with  here  is  the 
squamous  epithelioma. 

Sites.  — The  most  frequent  site  for  a CiUicer  of  the  oesophagus  is  in 
the  lower  third  of  the  tube.  It  is  also  common  in  the  mitldle  third  ; 
sometimes  it  involves  both  these  areas,  i.e.,  the  lower  two- thirds.  A 
small  proportion  of  cancel's  arise  in  the  upper  third. 

Mode  of  growth. — The  tumour  starts  at  some  jwint  in  the  mucous 
membrane,  producing  fii'st  of  all  a nodular  thickening,  which  in  process 
of  time  comes  to  surround  the  tube,  forming  a prominent  belt  of  sevend 
inches  in  depth.  With  the  advance  of  the  disease  the  cesophageal  wall 
is  gradually  infiltrated  until  adhesions  foi'm  outside.  Meanwhile  the 
lumen  of  the  tube  has  been  greatly  narrowed,  and  idtimately  no  food 
can  pass  into  the  stomach.  The  outcome  of  this  naturally  is  starvation 
and  death,  uidess  the  patient  is  fed  per  rectum,  or  sui’gical  interference 
be  resorted  to.  In  some  cases  the  tumour  ulcerates  and  may  even  slough 
away  en  masse,  leaving  the  tube  as  large  or  larger  than  it  was  before. 
Such  an  issue  is  sometimes  regiuded  as  a natural  cure,  but  a fatal  l esult 
will  usually  follow  from  a secondary  occurrence  of  the  cancer.  More- 
over, in  such  ciises,  the  muscular  wall  of  the  (esophagus  will  have  been 
paralysed  or  destroyed,  so  that  peiastaLsis  c.an  no  longer  be  carried  on  ; 
the  effect  of  this  may  be  that  the  focnl  matter  is  l etained  in  the  tube  as 
effectually  :is  if  an  actual  stricture  existed,  iuid  the  jratient  has  all  the 
symptoms  of  stricture.  The  disease  usually  proves  fatal  by  perforation 
into  the  pleura  or  jrericardium,  more  rarely  by  perforation  into  a vessel, 
causing  fatal  hamioiTlnage. 

Secondary  growths  ju'ise  in  the  mediastinal  glands  and  various  sur- 
rounding sti-uctures. 
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D.  The  STOMACH. 

POST  MORTEM  CHANGES. 

If  (leiith  occui-s  when  gjistiic  digestion  is  in  progress,  and  when 
conse(|iiently  g:ustrie  juiee  is  present  in  the  stomach,  post  imyrtoni  changes 
are  prone  to  occur  in  the  contents  of  the  stomach  as  well  as  in  the  giistric 
wall  itself.  In  the  tii-st  place  the  gastrie  juice  exerts  a morbid  influence 
on  the  blood  which  is  contained  in  the  vessels  of  the  wall  of  the  stomjich, 
and  2)roduces  chemical  cluuiges  in  the  haemoglobin,  whereby  the  blood 
undergoes  alterations  in  colour.  As  a result  of  this,  the  mucous  mem- 
brane becomes  sUiined  of  a red  tint,  which  often  changes  to  green  and 
purple  by  decomposition  changes.  In  the  second  place,  it  frequently 
hai)pens  that  the  digestive  process,  which  normally  influences  only  the 
contents  of  the  stomach,  is  after  deatli  directed  against  the  wall  of  the 
stomach,  and  the  latter  undergoes  “/josi  vvort&m  digestion.”  This  takes 
place  generally  in  cases  of  sudden  death,  occuriug  soon  after  a meal, 
when  there  is  an  active  secretion  of  giistric  juiee.  It  is  favoured  by  a 
warm  atmosphere.  Under  such  circumstances  the  giistric  juice  attacks 
the  de-vitidized  mucous  membrane,  softening  and  dissolving  it ; the 
muscular  coat  and  the  fibrous  coat  may  in  turn  be  attacked,  and  the 
entire  gastric  wall  be  destroyed.  As  might  be  anticipated,  these  post 
mortem  changes  are  observed  only  in  such  parts  of  the  stomach  iis  the 
contents  have  been  in  contact  with.  In  ordinary  cases  where  the  body 
lies  on  its  back,  the  posterior  wall  at  the  cardiac  end  is  the  affected  pait. 

When  the  stomach  is  perforated  in  this  manner,  the  contents  com- 
moidy  pass  into  the  peritoneal  cavity.  But  occasionally  the  perforation 
occurs  near  the  root  of  the  oesophagus,  and  then  the  contents  may 
be  evacuated  into  the  pleural  cavity. 

The  importance  of  these  changes  is  twofold.  Firetly,  they  aie 
liable  to  mask  other  conditions  which  are  evidences  of  actual  disease  ; 
and  secondly,  they  may  themselves  be  mistaken  for  indications  of  con-o- 
sive  poisoning.  The  latter  contingency  can  be  obviated  by  attention  to 
the  following  points  (1)  The  perfoi-ated  wall  is  very  soft,  gelatinous, 
and  fragile,  the  mucous  membrane  is  idmost  liquefied,  and  the  edge  of 
the  aperture  is  quite  fringed  with  shreds  of  the  tissue.  (2)  Thei-e  is  no 
sign  of  corrosive  action  in  the  mouth,  pharynx,  or  oesophagus.  (3) 
There  is  an  absence  of  any  staining,  characteristic  of  such  corrosives  as 
sulphuric  or  nitric  acid. 

ATROPHY 

Of  the  stomach  is  observed  after  chronic  starvation.  We  shall 
afterwards  see  that  the  intestines  suffer  in  a similar  manner.  The  mus- 
cular coat  and  mucous  membrane  both  become  much  thinneil,  and 
degenerative  changes  follow.  In  old  age,  the  peptic  glands  become 
atropliied,  and  this  is  often  accompanied  by  chronic  catarrh. 
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DILATAI'ION  AND  HYPERTROPHY. 

The  presence  of  any  obstruction  at  the  ])yloric  end  of  the  stoiniieh, 
preventing  or  hindering  the  pa&sjige  of  food,  invariably  causes  dilata- 
tion of  the  stomach,  wliich  is  compensated  by  a hypertrophy  of  tlie 
organ.  Such  obsruction  is  usually  due  to  malignant  stricture.  The 
distension  tells  principally  on  the  grejiter  curvature,  that  being  the 
most  movetible  part  of  the  stomach,  and  so  there  is  a downward  ex- 
tension of  the  organ,  sometimes  reaching  to  the  lowest  limit  of  the 
abdomen.  The  pyloric  end,  on  the  other  hand,  is  the  special  seat  of 
hypertrophy,  since  that  part  of  the  stomach  is  employed  in  forcing  the 
contents  through  the  pyloric  orifice. 

But  the  stomach  dilates  under  other  circumstances  than  those  men- 
tioned. A degree  of  dilaUitiou  is  frequently  got  as  a result  of  chronic 
giujtric  catiirrh.  Again,  cases  of  distension  have  been  observed  that 
could  only  be  accounted  for  by  the  assumption  of  a paresis  of  the  mus- 
cular coat,  whereby  the  wall  was  weakened  and  accordingly  yielded  to 
the  internal  ])ressure. 


GASTRITIS, 

Or  inflammation  of  the  stomach,  presents  several  types. 

Acute  Gastric  Catarrh  is  a very  common  condition.  It  fre- 
quently arises  from  errors  in  diet — including  the  use  of  irritating  meat 
or  drink,  as  well  as  excessive  indulgence  in  otherwise  harmless  food.  It 
is  also  cjiused  by  the  action  of  phosphorus  and  other  poisons,  and  it 
forms  a symptom  in  the  coiuse  of  many  fevei-s.  Lastly,  it  very  often 
residts  apparently  from  an  ordinary  chill,  the  result  of  exposure. 

The  morbid  phenomena  vary  with  the  intensity  of  the  inflamma- 
tion. A slight  catarrh  does  not  materially  differ  in  its  manifestations 
from  catandi  elsewhere.  In  severe  cases  of  a common  kind  one  observes 
an^  intense  red  swelling  of  the  membi’ane,  often  limited  to  a VW. 

definite  region,  pai*ticularly  the  pyloric  end  and  lesser  curvature.  The 
membrane  is  softened,  and  covered  with  viscid  tenacious  mucous,  which  is 
often  discoloured  by  blood  staining.  At  various  points  small  capillary 
haimon-hages  can  be  detected,  and  in  many  cases  there  is  considerable 
effusion  of  blood  into  the  stomach.  In  consequence  of  the  luemorrhages 
there  form  (when  the  j)atient  survives)  small  lesions  termed  “ htemor- 
rhogic  erosions,”  which  will  be  described  in  connection  with  ulcerations 
of  the  stomach. 

Tlie  inflammation  induced  by  many  irritant  poisons  is  of  a more 
diflfuse  character,  and  fretiuently  involves  the  entire  thickness  of  the 
gastric  wall,  leading  to  peritonitis  externally.  Quite  a large  (piantity  of 
blood  may  be  effused  into  the  stomach,  discolouring  its  contents. 

Ceitiiin  chemical  j)oisons  j)roduce  ch.aracteristic  changes  in  the 
stomach.  Thus  arsenious  acid,  in  addition  to  producing  an  acute 
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cjitiirrh,  imparts  a bright  yellow  colour  to  the  mucous  membrane  by 
being  dejiosite<l  in  the  form  of  the  yellow  sulphide,  (’orrosive  subli- 
mate causes  a whitish  wrinkling  of  the  mucous  membrane.  Nitidcacid 
j)roduces  a green  or  yellow  discolouration,  while  sul|)huric  cacid  leaves  a 
blackened  and  charred  surface. 

Chronic  Gastric  Catarrh  is  often  a secpiel  to  repeated  acute 
attacks.  It  also  affects  individinds  in  whom  there  is  some  cause  of 
venous  congestion  of  the  stomach,  vizt.,  obsti'uction  of  the  portal  circu- 
lation, or  long  standing  heart  disease.  But  it  occui-s  tyjucally  in 
inebrifites  as  the  direct  result  of  alcoholic  excess. 

The  morbid  phenomena  differ  in  degree  ; in  a well  marked  case 
they  are  very  characteristic.  As  in  the  acute  inffamraation,  so  in  this, 
the  pyloric  end  is  predominatingly  affected.  The  mucous  membrane  is 
much  thickened,  and  jiresents  a warty  or  mammillated  apjiearance.  It 
is  pigmented  of  a gi’ey  tint,  the  colour  being  especially  pronounced 
iu-ound  the  warty  eminences.  A thick  secretion  of  mu(*u.s  covers  the 
membrane.  Hreniorrhagic  erosions  are  found  here  ancf  there  : they 
appear  as  dark-brown  spots,  and  when  they  exist  in  large  numbei’s  give 
rise  to  marked  pigmentation.  There  is  ;mother  and  hu'ge  ulcer  com- 
monly observed,  vizt.,  a follicular  ulcer,  also  Cidled  an  alcoholic  ulcer 
from  its  mode  of  oi'igin.  Both  of  these  will  be  presently  described.  In 
addition  to  these  phenomena,  the  wall  of  the  stomach  is  much  thickened 
and  somewhat  idgid. 

Microscopically.— The  mucous  mendjrane  is  found  enormously  thick- 
ened, and  it  presents  the  usual  characteristics  of  a chronic  cjxtarrh.  At 
vai’ious  points  small  cysts  may  be  discovered  : these  are  of  the  nature 
of  retention  cysts,  and  are  .simply  dilated  glands  whose  orifices  have 
become  obstructed  by  the  thickened  membrane.  In  the  sub-mucous 
and  muscular  coats  there  is  a great  develoj)meut  of  connective  tissue, 
jvccoimting  for  the  thickened  gfistric  wall. 

ULCEKATIONS. 

I.  HAEMORRHAGIC  EROSIONS 

Have  been  mentioned  ixs  occurring  in  catarrh  of  the  stomach.  They 
are  simply  pin-head  ulcera,  quite  supeidicial  and  almost  black  in  colour. 
They  appear  to  be  due  to  minute  capilhu’y  hmmorrhages  into  the 
mucous  membrane,  and  to  the  subsequent  digestion  of  the  damaged 
part  by  gastric  juice.  After  healing  they  leave  a dark-brown  stain,  and 
so  a succession  of  them  in  time  gives  rise  to  striking  jxigmentation. 

II.  FOLLICULAR  ULCERS. 

(Synonym  : Alcoholic  Ulcers.) 

Tliese  occur  as  a phenomenon  in  chronic  g;istric  catarrh.  They  are 
small,  nearly  circular,  with  sharp,  undermined,  vascular  edges.  They 
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involve  the  entire  mucous  coat,  sometimes  also  the  sub-mucous  coat. 
A.s  a nile  tliese  ulcei-s  lu-e  multiple,  and  they  develop  in  relation  to  the 
|>eptic  glands. 

III.  PERFORATING  ULCERS. 

Synonyms  : “ Simple,”  “ Chronic,”  “ Circular,”  “ Peptic,” 
“Gastric”  Ulcer. 

This  is  a form  of  ulcer  which  is  ])cculiar  to  the  stomach,  the  fii’st 
l>art  of  the  duodenum,  and  the  lower  end  of  the  (e.sophagus,  and  which 
often  occius  <is  an  independent  lesion.  It  is  of  most  frecpient  occun-ence 
in  the  stomach,  also  fairly  common  in  the  duotlenum,  but  vei-y  rare  in 
the  <esophfigus.  The  morbid  phenomena  are  practically  the  same  in 
each  case. 

Perforating  ulcer  of  the  stomach  is  much  more  common  in  females 
than  males,  and  occui-s  at  a younger  age  in  the  fonuer.  Females  are 
usually  affected  between  the  ages  of  20  and  30,  males  between  the  ages 
of  30  and  40 

Characters. — In  an  early  condition  one  generally  finds  a single 
idcer.  Its  appeai’ance  suggests  that  it  might  have  been  produced  by  the 
punching  out  of  a circular  piece  of  the  mucous  membrane.  It  is  an  inch 
or  less  in  size,  nearly  round,  and  sharply  defined.  The  edges  are  not 
undermined,  but  are  quite  vertical,  ami  there  is  an  absence  of  vascularity 
in  the  margins  and  biise.  At  a somewhat  later  stiige  the  ulcer  is  seen 
to  be  deeper,  and  the  additional  dejith  is  of  a smaller  diameter  than  the 
older  |X)rtion  ; to  carry  the  original  simile  further,  it  seems  as  if  the 
new  lass  of  substance  in  the  gastric  wall  had  been  brought  about  by  the 
iLse  of  a smaller  punch  tluui  in  the  first  instance.  At  a later  stage  the 
ulcer  is  still  deejier,  and  its  diameter  at  the  base  is  still  narrower.  In 
coui-se  of  time  these  successive  losses  of  substance  deepen  the  ulcer  to  such 
an  extent  that  the  stomach  becomes  perforated.  The  ulcer  has  all  the 
while  been  growing  narrower  and  narrower  at  its  base,  so  that  the  wall 
comes  to  have  a terraced  or  .stair-like  appearance,  and  the  perforation  in 
the  .serous  coat  is  often  of  minute  size. 

Although  as  a rule  there  is  only  one  ulcer  to  begin  with,  as  the 
condition  becomes  chronic,  a second,  sometimes  a third,  perhaps  a fomlh 
arises  ; and  each  passes  through  the  .same  stiiges  if  the  patient  lives. 

Sites. — Solitaiy  ulcers  of  the  stomach  are  almost  always  found  on 
the  posterior  wall.  The  majority  are  situated  towards  the  lesser  cur- 
vature,  a smaller  number  nejir  the  pylorus.  Ibirely  is  a gastric  ulcer 
observed  in  the  region  of  the  greater  curvature. 

Effects. — During  the  progiess  of  a gastric  ulcer  repeated  linemor- 
rhages  take  jiliice  into  the  stomach  ; vomiting  is  frequently  induced,  and 
the  vomited  matter  luus  the  ajipearance  of  “coffee  giounds.”  (That 
circumstance,  together  with  the  severe  localized  pain  which  the  ulcer 
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occaaiona,  are  the  most  im]X)i-tant  cliniciil  jwints  in  the  diagnosis  of  the 
condition.)  A common  result  of  the  ulcerative  process  is  perforation  of 
the  gastric  wall.  This  usually  terminates  by  the  contents  of  the  .stomach 
being  evacuated  into  the  peritonejil  cavity,  where  a fatal  peritonitis  is 
set  up.  But  frequently,  perforation  issues  more  favourably.  Thus  it  is 
not  uncommon  for  adhesions  to  form  between  the  wall  of  the  stomach 
and  the  structure  lying  opposite  the  perforated  sjjot.  The  pancreas 
is  specifilly  liable  to  be  involved  in  this  manner  ; the  gland  becomes 
indurated,  and  the  ulcer  burrows  into  it.  The  liver  is  less  commonly 
involved  ; its  invsision  is  prone  to  bo  followed  by  abscess  foniiation. 
On  the  other  hand,  iigain,  the  ulcer  after  jierforatiug  the  gastric  w;dl 
may  eat  into  some  large  vessel  (usually  the  sjjleuic  artery  or  vein)  and 
cause  fatal  lijemorrhage.  It  has  just  been  .stated  that  repeated  ha'mor- 
rhage  from  the  stomach  is  a symptom  of  gastric  ulcer : these  hcemor- 
rhages  are  caused  by  the  occasional  erosions  of  small  vessels  in  the 
stomach  wall— frequently  a branch  of  the  gastric  sutery.  Sometimes 
fatal  haimorrhage  occiu-s  in  this  way  before  the  giistric  wall  is  perforated. 

Healing  of  a gsistric  ulcer  takes  phice  in  a considerable  number  of 
instances,  the  process  resulting  in  more  or  less  cicatrization  and  defor- 
mity. In  the  case  of  an  ulcer  on  a common  site,  the  healing  always 
produces  a certain  amount  of  puckering  ; and  this  is  frequently  aggi-a- 
vated  by  an  irritative  contraction  in  the  circular  muscular-  fibi-es  at  the 
spot,  resulting  in  the  development  of  a constriction  across  the  organ, 
somewhei-e  between  the  cardiac  and  pyloric  ends.  The  appearance  pre- 
sented by  the  organ  in  such  cases  has  led  to  the  iuloption  of  the  name 
“ hour  glaas  contraction  ” as  a descriptive  term  for  the  condition.  As  a 
nile  one  or  more  fresh  ulcei-s  develop  on  the  cardiac  side  of  the  con- 
striction. The  healing  of  an  ulcer  situated  at  the  pyloric  end  of  the 
stomach  sometimes  leads  to  cora]rlete  stricture  of  the  organ  in  that  region. 

Causation.— There  is  much  doubt  and  dispute  as  to  the  reiU 
exciting  factor  in  the  formation  of  these  ulcers.  It  is  admitted  on  all 
hands  that  the  immediate  cause  of  the  loss  of  substance  is  a digestion 
by  the  gastric  juice  of  a damaged  part  of  the  mucous  membrane  ; but 
the  origin  of  the  damage  is  a debatable  point.  Virchow  theorized  that 
it  aro.se  from  some  interference  with  the  ai-teries  at  the  part,  and  sug- 
gested the  probability  of  obstruction  caused  by  an  embolus.  He  based 
his  theory  on  the  shape  of  the  ulcei-s.  Experiments  have  shown  the 
])ossibility  of  this  mode  of  origin,  but  as  a matter  of  fact  one  seldom 
discovers  any  such  arierial  obstinction  in  connection  with  gastric  ulcers* 
Klebs  was  of  opinion  that  the  damage  was  due  to  a localized  anaemia  of 
of  the  gastric  wall,  resulting  from  spasm  of  the  vessels.  But  this  view 
is  qiiite  unsupported.  Ilindfleisch  attributed  it  to  venous  congestion  and 
hremorrh.agic  infiltration  of  tlic  .affected  spot,  occurring  .as  a sequel  to 
tlirombosis  in  the  j)ort<\l  vein.  But  the  jiortal  vein  is  very  often  throm- 
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boswl  and  uo  gastric  ulcer  exists.  A fourth  view  is  that  the  ulcei-s  are 
of  inflammatory  origin,  but  their  a])pearance  strongly  negatives  this. 

G.'istric  ulcei's  occur  very  commonly  in  .aiuumic  individuals,  who 
usually  .suffer  fiom  dyspeptic  symptoms.  (Domestic*  servants  may  be 
sj)ooially  in.staneed  in  this  relation).  Two  factoi-s  probably  come 
into  ])lay  here.  In  the  first  place,  the  stomach  may  receive  an  imper- 
fect supply  of  alkaline  blood,  and  it  seems  that  the  alkalinity  of  the 
blooil  exercises  a pi-eservative  influence  against  the  action  of  the  gastric 
juice  on  the  lining  of  the  stomach.  In  the  second  place,  the  gastric 
juice  may  be  vitiated  in  some  way,  so  that  its  digestive  jxiwer  is  in- 
creased. In  many  cases  it  is  found  to  be  exceedingly  acid. 

Again,  these  ulcera  are  of  frequent  occurrence  in  jjhthisical  patients. 
Here,  also,  anmmia  has  to  be  token  into  account ; but  no  doubt  the 
ulcei-ation  is  mainly  a direct  consequence  of  the  action  of  the  tubercular 
virus,  and  so  these  are  to  be  regarded  as  tubercular  ulcers. 

Greenfield  is  of  opinion  that  gastric  ulcers  are  often  traumatic  in 
origin,  occun-ing  as  a result  of  mechanical  injury  to  the  mucous  mem- 
brane. His  reasons  for  holding  this  opinion  are  two  : — (I)  The  ulcere 
are  frequently  found  in  the  stomaclis  of  females  who  have  been  accus- 
tomed to  tight  lacing.  (2)  In  one  instance,  a typical  ulcer  resulted 
from  the  incautious  use  of  the  stomach  pump. 

TUMOUES. 

Various  forms  of  simple  tumoure  ai’e  occasionally  met  with.  Fib- 
roma, myoma,  adenoma,  and  lipoma  have  been  observed.  They  some- 
times assume  a polyjwid  form. 

Malignant  tumoure.  Secondary  gi’owths  are  now  and  then  found 
on  the  stomach  : the  only  one  that  need  be  mentioned  is  lymphosarcoma. 

Of  ‘primary  growths  by  far  the  most  important  is  cancer — im- 
portant both  on  account  of  its  frequency  of  occurrence  and  its  results. 

Sites. — The  commonest  position  for  a cancer  is  at  the  pyloric  end. 
More  than  half  of  all  cancerous  tumours  grow  in  tliat  po.sition.  Next 
in  frequency  they  occur  in  the  lesser  curvature,  and  in  a smaller  number 
of  cases  the  cardiac  orifice  is  affected.  A cei'tain  percentage  is  found  in 
other  parts. 

Vapieties.— Malignant  adenoma  is  perhaps  the  most  common  form. 
They  may  be  found  in  any  part  of  the  stomach,  and  form  a considerable 
proportion  both  of  pyloric  cancere,  and  cancers  at  the  cardiac  end, 
Scirrhus  cancer  is  also  common,  and  constitutes  the  bulk  of  jiyloric 
cancere.  It  often  extends  to  the  lesser  curvature  and  beyond. 
Encephaloid  tumours  are  also  of  very  frequent  occuri'ence,  and  tran- 
sitional forms  between  scirrhus  and  encephaloid  are  often  obs(irved.  A 
sciiThus  tends  to  assume  the  encephaloid  type.  Colloid  cancer  is  fairly 
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common,  iifiecting  cliielly  tlie  cai-diac  end.  In  many  cases  it  consists 
simply  in  a colloid  degeneration  of  another  variety  of  tumour. 

Characters  and  Effects.— ^’llese  vary  with  the  site.  All  forms 
of  cancer  commence  in  the  glands  of  the  stomach,  involving  at  first  the 
mucous  membrane  alone.  But  they  invariably  invade  the  other  coats 
in  coui-se  of  time.  Cancei-s  at  the  pyloric  end  almost  always  cause 
stricture  of  the  pylorus.  This  is  not  solely  due  to  obstruction  offered  by 
the  mass  of  the  tumour,  but  is  aided  by  a si)asmodic  conti'action  of  the 
muscular  coat  in  that  region.  The  usual  issue  of  this  is  death  from 
inanition,  often  hastened  by  exhaustion  from  incapacity  to  take  food. 
As  mentioned  on  a previoas  page,  the  stomach  suffei-s  dilahitiou  under 
such  circumstiuices.  Pyloric  ciuicer  sometimes  remains  limiteil  to  the 
starting  point ; in  other  cases  it  extends  backwards  into  the  stomach, 
producing  great  thickening  of  the  wall,  and  often  forming  large  fungus 
masses  which  tend  to  ulcerate  and  bleed.  The  hminorrhage  is  never 
very  extensive,  however. 

Cancers  at  the  lesser  curvature  are  jirone  to  extend  in  a circular 
vertical  direction  round  the  stomach,  and  by  their  growth  and  contrac- 
tion cause  a constriction  of  the  “ hour  glass  ” type. 

Cancers  at  the  cardiac  end  are  often  quite  small  and  localized,  but 
effectually  prevent  the  entrance  of  food,  causing  ra])id  emaciation.  They 
ulcerate  at  an  early  period,  and  tend  to  undergo  colloid  softening.  They 
invade  surrounding  structures — the  diaphragm  and  base  of  the  lung 
especially — and  on  the  whole  prove  more  rapidly  fatal  than  pyloric  cancei-s. 

Secondary  growths  are  of  very  frequent  occurrence  in  the  liver. 
They  usu:dly  sttari  from  the  pylorus,  which  becomes  adherent  to  the 
under  surface  of  the  liver,  and  that  organ  becomes  the  seat  of  a cancerous 
growth,  usually  encephaloid  in  character.  Instead  of  a direct  extension 
in  this  manner,  the  cancerous  material  frequently  reaches  the  liver  by 
■way  of  the  lymphatics.  Colloid  cancel's  jiroduce  secondary  growths  in 
the  peritoneum  much  more  readily  than  in  the  liver  or  lymphatic  glands. 

Haemorrhage  is  a contingency  to  which  cancerous  gi-owths  are 
always  liable.  The  encej)haloid  tumour,  esjiecially,  is  very  prone  to 
bleed.  The  bleeding  as  a rule  is  slight,  and  at  frecpient  intervals,  the 
blood  being  expelled  into  the  bowel.  Occasionally  a large  vessel  is 
opened  into  by  the  ulcerative  process,  and  fatal  hinnorrhage  occui-s. 

Death  usually  results  from  inanition,  the  comsequence  of  obstruction 
at  the  jiylorus  or  cardiac  orifice.  Fatal  hfemorrhage,  as  just  mentioned, 
is  only  an  occasional  occurrence.  In  very  rare  cases  the  fahil  issue 
ro.sidts  from  perforation  of  the  stomach.  Such  ])erfonition  usually 
takes  place  into  the  transvei'se  colon,  forming  a “ giistro-colic  fistula.” 

II/EM()11I!HAGK. 

Bleeding  from  the  stomach  is  a sign  of  various  conditions,  and 
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iuculental  nioutiou  lias  been  made  of  the  fact  wlien  considering  these 
conditions.  It  will  bo  useful  to  recount  the  latter  brieily.  (1)  (Jhrouic 
venous  congestion — from  diseiise  of  the  heart  or  liver  ; (2)  catarrh  and 
ulceration  ; (3)  perfomting  ulcer  ; (4)  ameer.  In  addition,  blood  often 
collects  in  the  .stomach,  when  the  haJiuorrhage  h;is  occurred  from  a 
higher  pait  of  the  alimentary  canal.  As  insbmees  of  this,  varicose 
ulcers  and  cancers  of  the  oesophagus  may  be  mentioned. 

Blootl  may  be  evacuated  from  the  stomach  in  one  of  three  ways. 
It  may  pass  into  the  duodenum,  travei’se  the  intestines  along  with  the 
contents  of  the  latter,  and  be  ejected  with  the  fa3ces.  By  that  time  it 
has  become  altered  in  chmacter,  and  the  stools  consequently  have  a bhick 
tarry  appearance.  Or  the  blood  may  be  vomited,  a phenomenon  desig- 
mited  by  the  term  /mmaiemesis.  It  is  generally  mixed  with  the  contents 
of  the  stomach  and  darkened  in  colour  by  the  gastric  juice,  hence  the 
vomited  matter  often  has  the  apjiearance  of  “ coffee  gi'ounds,”  sometimes 
it  is  tcir-like.  When  copious  bleeding  takes  place  into  the  stomach,  the 
blood  is  apt  to  Ije  ejected  by  vomiting  there  and  then,  imd  the  blood  in 
such  a case  has  a perfectly  fresh  appearance. 

E.  The  INTEST/NES. 

POST  MOETEM  CONDITIONS. 

The  intestine  as  well  as  the  stomach  is  liable  to  exhibit  post  nwrtcm 
ajqjeaiances  which  may  be  misleading.  The  bloo<l  in  the  intestimd  wall 
jdways  gnivitiites  to  the  lowest  level  of  the  coils  ; the  colouring  matter 
of  the  blood  may  then  be  libeiated  and  stain  the  mucous  membrane,  a 
]>henomenon  which  is  apt  to  be  mistaken  for  evidence  of  infliunraation 
or  gangrene,  according  to  the  degree  of  sbuning.  Again,  the  coils  of 
intestine  lying  in  close  j)roximity  to  the  gall  bladder  may  become  stained 
with  bile. 

MALFORMATIONS. 

There  are  several  congenibil  anomalies  to  which  the  intestine  is 
subject ; some  of  them  have  been  observed  repeatedly.  Occivsionally, 
the  intestinal  tract  has  been  found  greatly  shoi*tened,  presenting  a simple 
S-like  curve  instead  of  a multiplicity  of  convolutions.  Several  instances 
of  congenital  nai'rowing  or  atresia  of  the  gut  have  been  met  with.  They 
are  commonest  in  the  tluodenuni,  the  lower  end  of  the  ileum,  and  the 
sigmoid  flexure.  Sometimes  the  gut  is  absolutely  impervious,  a condi- 
tion incompatible  with  life. 

The  most  impoi*tant  malformations,  however,  are  those  impliciiting 
the  lower  end  of  the  intestinal  cjinal,  the  rectum  in  particular.  The 
chief  of  these  is  the  surgicjil  condition  known  ;is  imperforate  anus.  This 
may  assume  one  of  several  forms.  Sometimes,  there  i.s  simply  no  anal 
opening,  the  rectum  teiminating  in  a blind  extremity.  But  generally 
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the  tube  is  deficient  at  its  lower  extremity,  part  of  it  being  re[)resented 
by  a mere  fibrous  cord.  In  many  cases,  the  condition  is  associated  with 
stenosis  of  the  sigmoid  flexure. 

A rare  malformation  is  the  formation  of  a cloaca,  the  recUil  and 
vaginal  canals  having  one  common  opening. 

Amongst  other  malformations  of  the  intestine,  the  commonest  is 
that  known  as  Meckel’s  diverticulum.  This  is  due  to  the  persistence  of 
a fojfal  structure — the  omphalo-mesenteric  duct.  It  is  found  on  the 
small  intestine  at  a point  about  three  feet  above  the  ileo-ca;cal  valve. 
(In  the  case  of  a child  the  dLsUince  is  a foot  or  eighteen  inches).  It 
generally  assumes  the  form  of  a finger-like  projection  several  inches  in 
length,  attached  to  the  free  convex  border  of  the  grit.  The  iiouch  has 
a similar  structui  e and  is  of  the  same  calibre  as  the  rest  of  the  intestine, 
although  sometimes  it  is  much  narrowed  at  the  distid  end  and  prolonged 
into  a fibrous  cord,  which  may  be  attached  to  the  umbilicus.  Occasio- 
nally, instead  of  a more  pouch,  there  is  an  absolute  patency  of  the 
pei-sistent  duct,  which  extends  from  the  intestine  to  the  umbilicus, 
establishing  at  tlie  latter  situation  a fistulous  communication  between 
the  gut  luid  the  exterior.  The  significance  of  Meckel’s  diveiliculum 
lies  in  the  circumstance  that,  firstly,  it  is  liable  to  be  impacted  by  various 
foreign  bodies,  and  secondly,  that  it  may  ensnare  and  strangulate  a part 
of  the  intestine. 

MECHANICAL  INJURIES  and  other  ACCIDENTS. 

I.  HERNIA. 

This  signifies  “ a protnision  of  the  intestine,  or  other  abdominal 
organ  into  a sac  formed  by  a prolongation  of  the  peritoneum.”  The 
sac  with  its  contents  very  often  escapes  through  some  weak  |X)int  in  the 
abdominal  parietes,  constituting  an  external  hernia.  On  the  other 
hand,  sac  and  contents  may  be  confined  within  the  body  walls,  hence 
this  condition  is  distinguished  from  the  former  by  the  appellation  of 
internal  hernia.  External  hernia,  being  a surgical  condition  of  great 
importance,  is  considered  at  length  in  all  surgical  text-books  ; and  so 
we  shall  limit  ourselves  to  a study  of  the  less  common,  though  not 
unimportant,  condition  of  internal  liernia. 

Diaphragmatic  hernia  is  one  of  the  commonest  of  internal 
hernia).  It  consists  in  a ])rotrusion  of  some  portion  of  the  abdominal 
viscera  through  an  opening  in  the  diaphragm — either  one  of  the  natural 
foramina  or  some  abnormal  pas.sage.  This  is  met  with  as  a congenital 
condition,  many  of  the  viscera  lying  in  tlie  thoracic  cavity.  In  the 
majority  of  cases,  tlie  hernia  takes  place  through  the  left  side  of  the 
diaphnigm.  It  also  occui-s  in  acquired  form,  and  is  usually  of  tniumatic 
origin.  A severe  crush  has  caused  it,  as  also  a fall  from  a height. 

Retro-peritoneal  hernia.  This  is  a form  of  hernia  in  which  a 


DISEASES  OF  THE  INTESTINES. 


197 


jK)rtion  of  the  intestine  j)ii8se8  into  a pre-existing  poucli  of  j)ei  itonenin, 
the  sac  of  the  hernia  lying  behind  tlie  peritoneum  of  which  it  is  an 
offset.  There  ju-e  three  such  pouches,  each  of  which  is  named  according 
bj  its  position.  We  shall  mention  them  in  the  order  of  their  importance. 
(1)  The  jejuno-duodenal  poucli  lies  on  the  posterior  wall  of  the  abdomen, 
between  the  third  part  of  the  duodenum  and  the  aorta,  and  exists  in 
about  two-thirds  of  human  individuals.  Normally  it  will  admit  the 
terminal  phalanx  of  the  thumb,  and  a portion  of  the  jejunum  is  liable 
to  be  ensnared  in  it.  Some  instances  are  recorded  where  the  pouch 
was  so  distended  that  the  entire  intestine  lay  in  its  interior.  (2)  The 
sub'C83caI  pouch  is  situated  between  the  folds  of  the  ascending  meso- 
colon. It  is  present  in  about  30  per  cent,  of  individuals  only,  and  is  an 
uncommon  seat  of  hernia.  (3)  The  fossa  intersigmoidea  is  a pouch  in 
the  mesentery,  lying  between  the  two  folds  near  the  origin  of  the 
sigmoid  flexure.  Although  it  is  the  commonest  of  the  pouches — being 
present  in  the  great  majority  of  ^lersous — it  is  very  seldom  involved  in 
a hernial  protrusion. 

Instances  of  internal  hernia  have  been  observed  where  the  intestine 
passeil  through  openings  in  the  mesenteiy  and  in  the  great  omentum. 

II.  TWISTS. 

Twisting  of  the  intestine  is  an  important  and  not  uncommon  cause 
of  obstruction  of  the  bowel.  It  occurs  almost  invariably  at  the  sigmoid 
flexure,  a circumstance  easily  accounted  for  by  the  nature  of  the 
me.senteric  attachments  of  that  part  of  the  bowel.  Each  end  of  the 
flexure  is  practically  a fixed  point,  while  the  loop  itself  has  gi’eat  freedom 
of  movement  and  is  therefore  liable  to  turn  on  its  own  axis.  The  result  is 
that  both  extremities  of  the  loop  are  compressed,  one  against  the  other, 
obstructing  the  entiiuice  of  fuices  into  the  flexure  as  well  as  their  exit 
from  the  tube.  The  obstruction  is  seldom  complete,  but  the  fa*ces  are 
very  liable  to  accumulate  in  the  flexm-e,  and  enormous  distension  may 
ensue.  The  walk  of  the  gut  become  thickened  in  consequence,  chiefly 
due  to  hypertrophy  of  the  muscular  coat. 

III.  INTUSSUSCEPTION  or  INVAGINATION. 

These  terms  indicate  a state  of  matter’s  where  a portion  of  the  bowel 
comes  to  be  contained  within  another  ])ortion.  This  originates  mainly 
through  excessive  peristaltic  action  in  one  part,  which  gi’adually  insinu- 
ates itself  within  a .succeeding  and  more  relaxed  part. 

• Sites. — Intussusception  takes  place  most  commoirly  at  the  junction 
of  the  large  and  small  intestine,  the  sm.dl  gut  passing  through  the  ileo- 
colic valve  into  the  colon.  Next  in  frequency  one  meets  with  invagi- 
nation involving  the  suiidl  intestine  alone  : this  generally  takes  place 
toward  its  lower  end.  Less  frecjuently  still,  the  large  intestine  alone 
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is  iniplicatetl : liere  lus  a rule  the  trausvei'se  colon  pjuwes  into  tlie 
tlesceiuling  colon.  More  rarely,  the  sigmoid  tlexure  is  concerned. 

Intussusception  is  far  more  common  in  children  than  arlults,  a 
circumstance  largely  iiccounted  for  by  the  greater  mobility  of  the 
intestines  in  the  former.  But  furthei',  post  mortem  examination  of  the 
bodies  of  children  often  reve:ds  a condition  of  invagination  in  which  the 
.small  intestine  alone  is  concerned,  and  whicli  without  doubt  occurs  in 
the  process  of  dying.  It  is  a matter  of  common  observation  that  dogs 
and  other  animals  at  the  point  of  death,  and  even  post  mortem,  exhibit 
violent  peristaltic  movement  of  the  intestines.  Such  a plieuomenou  is 
not  to  be  regarded  :us  ])atliological,  since  of  coui'se  it  produces  no 
symptoms  nor  after  effects.  The  invagination  am  be  reduced  by  the 
slightest  traction  on  the  bowel. 

Mode  of  Oeeurpenee. — It  will  be  convenient  to  consider  this  in 
relation  to  intussusception  at  the  ileo-colic  v;dve — the  most  common  site. 
The  ileum  by  virtue  of  its  })eristaltic  motion  intrudes  itself  within  the 
colon.  Now  it  must  nece.ssarily  happen  that  in  the  course  of  this  j)rocess, 
either  the  ileum  becomes  everted  (i.e.,  turned  inside  out)  or  the  colon 
inverted,  depending  on  the  (piestioii  at  whose  expense  the  invagination 
takes  place.  As  a matter  of  fact,  the  colon  in  the  great  majority  of 
oises  suffei-s  invertion  ; the  ileum,  preceded  by  the  ileo-colic  valve,  passes 
along  the  interior  of  the  colon  for  a variable  disUmce — the  extent  of 
invagination  being  limited  by  circumstiuices  j)re.sently  to  be  mentioned. 
In  this  way,  the  ileum  does  not  actually  psiss  through  the  ileo-colic  valve, 
but  oirries  that  structure  before  it.  But,  in  a small  proportion  of  cases, 
the  valve  remains  in  sitii ; the  ileum  passes  through  the  valve  and 
becomes  everted  in  the  process. 

When  a piece  of  intestine  is  invaginated,  a transvei-se  section  of  the 
gut  shows  three  tubes — an  outer,  an  inner,  and  a middle  one,  named 
acconling  to  their  lelative  position.  These  tubes,  of  coiu’se,  iire  noriuidly 
continuous.  In  the  case  under  consideration,  the  ileum  is  the  inner 
tube,  constituting  what  is  techniailly  allied  the  entering  lager.  The 
colon  forms  both  outer  and  middle  tubes,  the  former  being  known  as 
the  sheath,  and  the  latter  as  the  outgoing  or  simply  the  middle  layer. 
The  entering  and  middle  layei-s  are  collectively  known  as  the  intussus- 
ceptum : the  term  “ volvulus  ” has  the  .same  signification.  The  point 
where  the  entering  layer  is  folded  on  itself  to  form  the  middle  layer  is 
ailleti  the  ape.v  of  the  intussuscei)tum.  In  coirsequence  of  the  relations 
of  tlie  three  layers,  the  mucous  membrane  of  the  sheath  is  in  apposition 
with  the  mucous  membrane  of  the  middle  layer,  while  the  serous  coat 
of  the  latter  is  in  conUct  with  that  of  the  entering  layer. 

The  progress  of  the  intussusceptum  along  the  slie;ith  is  due  to  the 
continued  jieristaltic  action  of  the  bowel.  The  extent  of  invagination 
is  limited  by  the  mesenteric  attiichment  of  the  snudl  intestine,  aided  by 
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the  swelling  whicli  frequently  en.sues.  But  notwithstiimling  these 
restniints,  it  not  unfrequently  happens  that  the  greater  part  of  the  small 
intestine  is  carried  inside  the  colon.  In  consequence,  the  ileo-colic  valve 
may  reach  the  lower  end  of  the  rectum,  when  it  can  bo  felt  through  the 
anus.  This  is  a fact  of  diagnostic  impoi’tance.  The  mesentery  of  a 
nece.ssity  is  dragged  along  with  the  intestine  into  the  colon  ; this  circum- 
stance causes  the  inte.stine  to  enter  unevenly,  and  impaids  a somewhat 
triangular  shajM*  to  the  lumen  of  the  entering  layer,  when  viewed  in 
ti-ansvei'se  section. 

Effects.  The  first  evil  effect  of  the  intussusception  is  to  obstruct 
the  circulation  in  the  bowel  : this  residta  in  swelling  of  the  intestinal 
' wall,  frequently  attended  with  hmmorrhage  from  the  mucous  membi’aue. 
The  passiige  of  blood  per  anum  is  therefore  a diagnostic  point  of  some 
consequence.  This  is  very  often  followed  by  inflammation  of  the  gut, 
manifested  particularly  on  the  serous  surface,  and  leading  to  a localized 
f jMjritonitis  with  adhesion  between  the  entering  and  middle  layera  In 
this  way,  the  gut  becomes  practically  strangulated  (see  next  subject) 

> anil  a fatal  issue  is  the  common  termination.  But  sometimes  there 
; occui-s  a sloughing  of  the  adherent  layere  at  the  proximal  end  of  the 
i invagination,  resulting  in  their  detachment  and  leaving  the  original 

I entering  layer  in  continuity  with  the  sheath.  The  slough  is  then  pjissed 
£ per  anum,  and  the  condition  is  naturally  cured.  However,  the  intestine 
[ besides  remaining  jjermanently  shortened  usually  exhibits  a degree  of 
! constriction  at  the  seat  of  union. 

I Prolapsus  Ani  is  a condition  very  often  associated  with  invagina- 

I tion.  It  consists  in  the  protrusion  of  a portion  of  the  rectum  through 
' the  anal  orifice.  This  is  usually  the  result  of  violent  straining  at  stool, 
i .sometimes  of  inflammation.  The  lower  part  of  the  rectum,  being  firmly 
I supported  by  its  muscular  atbichments,  is  never  wholly  extruded  ; its 
^ mucous  membrane  is  merely  exposed.  But  the  upi)er  two-thirds  is 

I comparatively  free,  and  may  be  invaginated  into  the  lower  iiortion  and 
I then  prolapsed.  The  mucous  membrane  is  exposed  in  each  case,  and  is 
fc  j)rone  to  inflammation  and  haemoiThage. 

I IV.  STRANCxULATION 

1 Of  the  intestine  means  the  constriction  of  a ])ortion  of  the  gut, 

I whereby  its  blood-vessels  are  obstructed  and  the  part  may  die.  This  is 
^ a common  sequel  of  (1)  hernia,  especially  external  hernia.  The  neck  of  the 
s!ic  Injcomes  constricted  by  the  combined  figency  of  bending  of  the  gut, 
I jienstaltic  movement,  and  accumulation  of  fascal  matter  with  its  gaseous 
products,  all  these  tending  to  force  the  intestine  against  the  neek  of  the 
sac,  and  tighten  the  grasp  of  the  latter.  The  vessels  are  in  consequence 
obstructed — fii-st  the  veins  and  then  the  arteries,  and  if  the  condition  is 
not  relievetl  giuigiene  results.  Obstruction  of  the  veins  alone  does  not 
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often  give  rise  to  gangrene.  If  the  strangulation  be  relieved  before 
gangrene  has  set  in,  usually  a reactionary  inflammation  occurs  : this  is 
to  be  e.\plained  no  doubt  by  damage  to  the  vessels  arising  froin  the  con- 
striction. The  inflammation  may  ultimately  develop  into  gangi-ene. 

(2)  Intus-susception  often  terminates  in  strangulation,  as  already  men- 
tioned. The  necrosed  gut  usually  becomes  perforated,  its  contents  are 
evacuated  into  the  peritoneum  and  a fatal  peritonitis  results. 

(3)  Twisting  of  the  gut  sometimes  leads  to  strangulation. 

(4)  A portion  of  intestine  may  become  strangulated  by  the  agency 
of  Meckel’s  diverticulum,  a fact  j)reviously  noted. 

(5)  Some  instances  are  on  record  where  the  vermiform  appendix  luul 
formed  a constricting  band  for  the  inte.stine,  and  caused  necrosis  of  the  ^ 
latter. 

(6)  Lastly,  a very  common  aiuse  of  stiaugulatiou  is  the  existence  of 
j>eritoueal  adhesions,  the  result  of  inflammation.  It  is  (piite  a common 
thing  for  these  adhesions  to  form  in  the  pelvis,  and  implicate  a jjortion 
of  the  gut,  which  often  becomes  strangulated  in  consequence. 

ATROPHY 

Of  the  intestine  occura  in  cases  of  death  from  inanition.  The 
intestinal  wall  becomes  thinned,  and  in  extreme  cases  so  translucent  that 
the  contents  are  visible  through  it  A similar  condition  is  often  observed 
after  death  from  wivsting  diseases. 

HYPERTROPHY 

Of  the  intestine  sometimes  occurs  tis  a compensiitory  condition  in 
cases  of  stricture  of  the  gut.  The  fact  was  noted  in  connection  with 
twists.  The  muscular  coat  becomes  greatly  thickened,  and  the  mucous 
membrane  usually  shows  a chronic  inflammatory  thickening  which  some- 
times partakes  of  a polypoid  character. 

WAXY  DEGENERATION 

Is  extremely  common  in  the  alimentaiy  canal,  occim-ing  in  most 
cases  of  general  waxy  disease.  (It  may  be  mentioned  here  that  in  the 
higher  parts  of  the  alimentary  canal  waxy  disease  is  of  little  consequence. 
The  condition  is  observed  in  the  jfliarynx,  seldom  or  never  in  the  ocso- 
jihagus  and  stomach.)  The  commonest  site  for  the  disease  is  the  small 
intestine,  particularly  at  its  lower  end.  The  large  intestine  is  less  often 
affected. 

Characters. — To  the  naked  eye,  the  mucous  membrane  appe:u-s 
anfcmic  and  glossy,  ;uid  it  feels  smooth,  “almost  like  a jtiece  of  fine  silk 
velvet.”  Iodine  staining  fluid  differentiates  the  waxy  points.  In  the 
small  intestine,  the  capillaries  of  the  villi  are  chiefly  affccte<l,  and  so  one 
sees  a great  number  of  small  brown  points,  corresponding  to  the  vasculai 
loop.s.  The  staining  in  the  large  intestine  is  more  diffuse,  for  it  contains 
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no  villi,  ami  the  entire  capillary  plexus  in  the  mucous  and  submucous 
coabs  is  implicated.  The  cai)illaries  are  prone  to  rupture,  allowin';  of 
luemorrhage  into  the  bowel.  In  some  in.stances  follicular  ulcei-s  fonn  on 
the  mucous  membrane.  The  microscopic  charactm-s  are  those  of 
ordinary  waxy  disease.  I n addition,  a certiiin  degree  of  ciitjirih  is  usually 
present. 

HYPERyEMIA. 

The  intestines  are  veiy  often  hyperamiic  when  examined  post 
mortem,  and  this  is  commonly  due  to  the  mode  of  deiith.  A real  venous 
congestion  is  sometimes  observed  in  cases  of  disease  of  the  heart  or  liver  ; 
the  mucous  membi’ane  then  is  swollen  and  catarrhal,  perhaps  pigmented 
of  a livid  hue.  Active  hypersemia  seldom  occui-s  per  se,  it  is  almost 
always  the  precm-sor  of  inflammation.  It  is  probable  that  a simple 
arterial  hypei’mmia  leaves  but  little  sign  of  its  presence  after  death. 

HEMORRHAGE 

Into  the  intestines  results  from  a great  many  different  conditions. 
Simple  ecchymoses  into  the  mucous  membrane  are  found  as  a result 
of  phosphoinis  poisoning,  pernicious  anaemia,  and  ulcerative  endocarditis. 
They  are  most  commonly  met  with  in  the  duodenum. 

Free  haemorrhage  into  the  bowel  may  be  due  to  any  of  the  fol- 
lowing conditions  (1)  The  intense  inflammation  of  fevere.  (2)  Super- 
ficial burns  of  large  extent.  The  occun-ence  of  haemonhage  from  the 
duodenum  after  extensive  burns  of  the  skin  was  first  pointed  out  by  Dr. 
Curling.  Small  ulcere  are  simultaneously  jn-oduced  in  relation  to 
Brunner’s  glands.  The  explanation  of  this  phenomenon  is  unknown, 

(3)  Ulceration  of  the  intestine,  as  in  typhoid  fever,  dysentery,  and  cholera. 

(4)  Strangulation  of  the  intestine.  (5)  Malignant  disease,  particularly 
of  the  rectum  or  colon.  (6)  Obstruction  of  the  superior  mesenteric 
artery.  This  sometimes  gives  rise  to  extensive  haemorrhage  from  the 
portion  of  bowel  corresponding  to  its  distribution.  The  occurrence  is 
attributed  to  collateral  hyperaemia  in  an  area  which  has  suffered  damage 
from  a defective  supply  of  blood. 

Blood  when  passed  by  the  bowels  is  never  of  a red  colour.  It 
always  becomes  blackened  by  the  action  of  the  intestinal  secretion  and 
gases,  and  impai'ts  a tarry  appearance  to  tlie  stools.  This  leads  to  tlie 
condition  of  meloena.  It  may  be  simulated  by  the  use  of  cerUrin  drugs, 
including  iron  and  bismuth.  Microscopic  exfuuiuation  is  the  best  dis- 
tinguisliing  test. 

ENTERITIS, 

Or  inflammation  of  the  intestine,  occure  in  a great  variety  of  forims. 
It  may  constitute  a disease  in  itself,  or  exist  as  a symjhom  in  many 
other  diseases.  Under  tlie  above  heiuling  we  shall  consider  only  the 
simple  inflammations. 
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I.  CATARRHAL  ENTERITIS. 

A.  In  the  Small  Intestine. 

Acute  catarrh  is  not  commou  in  the  small  inte.stine,  and  is  chiefly 
met  with  in  children.  It  occin-s  as  a result  of  eating  vainous  noxiou-s 
and  indigestible  substances  which  lie  in  the  bowel  and  cause  irritation. 
Sometimes  it  follows  exposure  to  cold,  and  it  also  occui’s  in  the  coui-se  of 
cei-tain  fevers. 

The  morbid  phenomena  are  not  very  distinctive.  The  ordinary 
appearances  of  catarrh  are  observed,  hypeiumiia  being  most  marked  on 
the  valvular  conniventes.  In  some  instances  the  solitary  glandjare  par- 
ticularly swollen  and  project  like  small  shot  upon  the  surface  of  the 
mucous  membrane  : this  phenomenon  receives  the  special  name  of 

psorentery.  The  Peyer’s  patches  may  also  be  swollen,  simulating  com- 
mencing typhoid.  Occasionally  the  solitai’y  glands  ulcerate,  giving  rise 
to  follicular  ulcei’s.  The  contents  of  the  intestine  are  usually  fluid,  and 
mixed  with  mucus. 

Chronic  catarrh  of  the  small  intestine  is  a common  occurrence. 
It  is  a resiUt  either  of  chronic  venous  congestion  or  of  alcoholism.  Some- 
times it  is  a sequel  of  the  acute  inflammation. 

The  morbid  phenomena  generally  resemble  those  of  the  acute  variety. 
The  mucous  membrane  is  thickened  and  pigmented.  The  pigmentation 
often  takes  the  form  of  small  dark  spots,  many  of  which  are  disposed 
circularly  around  the  swollen  solitary  glands. 

B.  In  the  Large  Intestine. 

Acute  catarrh  may  occur  here  under  similar  conditions  to  its 
occurrence  in  the  small  intestine.  The  appearances  vary  to  some  extent 
on  account  of  the  different  structure  of  the  gut. 

Chronic  catarrh  of  the  large  intestine  is  a very  common  affection 
ill  the  adult.  It  is  generally  due  to  the  irritation  of  fmcal  accumulations 
in  the  bowel,  and  therefore  manifests  its  effects  in  those  parts  of  the 
bowel  where  stagnation  of  fieces  is  most  prone  to  occur,  viz.,— in  the 
ciecum  with  its  vermiform  appendix,  and  in  the  upper  part  of  the  rectum. 

The  morbid  phenomena  are  not  specially  characteristic.  The 
mucous  membrane  becomes  greatly  thickened,  cysts  form  in  it  and 
polypoid  outgrowths  sometimes  spring  from  its  suiTace.  The  membi’ane 
is  often  i.igmented.  The  gut  may  be  considerably  dilated  and  its 
muscular  wall  thickened.  Then  in  addition,  it  is  common  to  find 
follicular  ulcei-s,  resembling  those  in  the  stomach.  They  are  about  a 
quarter-of-an-inch  in  size,  and  develop  from  the  solitary  gljuids.  They 
generally  iienetrate  the  mucous  niembr.aiie  only.  In  some  cases,  the 
ulceration  spreads  so  that  neighbouring  ulcei’s  coalesce  at  [xiint.s,  giving 
rise  to  a worm-eaten  appearance  in  the  gut.  When  the  small  ulcei’s 
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heal  tliey  leave  a minute  rounded  or  oval  cicatrix  with  i>igtnonted  edgee. 
These  can  bo  detected  by  holding  the  intestine  between  the  eye  and  a 
bright  light,  also  by  floating  the  gut  on  water. 

( Follicular  ulcers  in  the  intestine  are  soinetiines  got  Jis  a result  of 
waxy  degeneration  and  Bright’s  disease). 

II.  FIBRINOUS  ENTERITIS. 

This  is  a rare  disease,  but  it  is  occasionally  observed  in  the  large 
intestine.  Tt  luis  occurred  as  the  result  of  intense  irribition  caused  by 
fa)cal  concretions  and  foreign  bodies. 

Characters. — On  the  surface  of  the  gut  one  finds  a layer  of 
fibrinous  exudation — often  in  patches — which,  when  .stripped  off,  brings 
the  mucous  membrane  with  it.  In  many  cases  it  entirely  replaces  that 
membrane.  The  exudation  is  usually  blood-.stained.  The  entire  wall 
of  the  inte.stine  .shows  inflammatory  thickening,  and  not  uncommonly 
there  is  localized  pei'itonitis  outside  the  wall.  Sometimes  fibrinous 
casts  of  the  intestine  are  expelled  per  anum  : these  consist  of  great 
uumbei’s  of  altered  epithelial  cells  mixed  with  mucus. 

III.  PHLEGMONOUS  ENTERITIS. 

This,  like  the  former,  is  a rare  condition.  It  consists  in  the  pres- 
ence of  suppuration  beneath  the  mucous  membrane.  In  cases  of  chronic 
Bright’s  disease  and  ulcerative  endocarditis,  one  occasionally  discovers 
small  points  of  suppuration  in  the  sub-mucous  coat.  These  generally 
rupture  the  mucous  membrane  and  form  small  ulcers. 

In  some  instances  a diffuse  suppuration  has  been  observed  in  the 
sub-mucous  coat.  This  has  been  described  as  mycosis  intestinalis,  and 
is  supposed  to  be  due  to  the  agency  of  anthrax  hacMus. 

GANGRENE 

Of  the  bowel  is  usually  a result  of  strangulation— the  sec^uel,  in  par- 
ticular, of  heniia  or  intussusception.  In  rare  ciises  the  intense  inflam- 
mation of  typhoid  fever  or  dysentery  leads  to  gangrene  of  portions  of 
the  gut.  When  a portion  of  intestine  is  nipped  in  a hernia,  it  becomes 
first  of  all  dilated  in  consequence  of  paralysis  of  the  muscular  coat. 
The  wall  becomes  greatly  swollen  tuul  congested,  exhibiting  a deep  red 
colour,  which  soon  becomes  livid.  A quantity  of  blood  is  extravjisated 
into  the  bowel  as  w'ell  as  on  its  peritoneal  covering.  The  wall  then 
begins  to  turn  green  at  points,  afterwards  black,  until  the  entire  hernia 
is  of  a unifonn  dark  colour.  It  has  by  this  time  become  necrosed,  and 
sloughing  is  apt  to  follow,  leading  to  perforation  of  the  gut  and  escape 
of  the  intestinal  contents,  the  i.ssue  of  which  is  fatal  peritonitis.  Some- 
times the  veiy  intensity  of  the  inflammation  destroys  the  vitility  of  the 
l>art  so  rapidly  that  no  sloughing  takes  [)lace,  and  a simple  local  jJori- 
touitis  is  set  up  aroiuul. 
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MicPOSCopieally,  the  inllamed  mucous  lueiubrane  commonly  ex- 
hibits a catiu-rhal  exudation,  but  in  rare  aises  the  exudation  is  distinctly 
fibrinous, 

INTESTINAL  DISEASE  due  to  SPECIAL  POISONS  or  FEVERS. 

I.  ASIATIC  CHOLERA. 

This  is  an  epidemic  disease,  well  known  in  tropical  and  many  tem- 
perate climates.  It  is  characterized  by  the  discharge  of  very  watery 
stools,  which  closely  resemble  rice  water  in  appearance.  The  fluid 
element  of  the  stools  is  derived  partly  from  the  blood  and  partly  from  a 
grejit  hyper-secretion  of  the  intestinal  glands,  while  the  flaky  masses 
that  float  in  it  consist  of  large  numbers  of  leucocytes,  aggregated  in  a 
thick  mucus. 

Post  mortem,  the  blood  is  found  thick  and  tarry,  owing  to  the  with- 
drawal of  such  large  (quantities  of  fluid.  In  the  intestine  slight  lesions 
are  observed.  The  lower  part  of  the  small  intestine  exhibits  “a  remark- 
able rosy  injection  of  the  vessels  of  all  its  coats,  so  that  a red  appearance 
is  visible  in  the  serous  coat  whenever  the  body  is  opened."  Sometimes 
there  are  minute  ecchynioscs  under  the  mucous  niembi-ane.  The  lymph 
follicles  are  generally  swollen  and  prominent.  Occasionally  there  is 
some  suqrerficial  necrosis  of  the  mucous  membrane. 

Koch,  in  the  course  of  researches  in  India,  discovered  an  organism, 
which  is  now  recognised  as  the  exciting  cause  of  cholera.  It  exists  in 
the  shape  of  a very  short  curved  rod,  not  unlike  a comma,  and  Koch 
applied  to  it  the  name  of  comma  bacillus.  The  organism  can  be  found 
in  the  stools,  in  the  glands  of  the  intestine,  and  in  the  mucous  mem- 
brane generally.  In  grows  into  longer  spiral  threads,  of  which  the  short 
rods  are  probably  segments.  In  water  the  bacillus  posse.sses  great 
vitality,  but  it  is  readily  destroyed  by  drying.  A low  temperature  is 
also  fatal  to  it. 

II.  TYPHOID  OR  ENTERIC  FEVER, 

In  this  disease  very  characteristic  lesions  are  found  in  the  intestine. 
The  small  intestine  is  especially  affected.  “ The  disease  has  usually  its 
lioint  of  greatest  intensity  at  the  lower  extremity  of  the  ileum,  and  it  is 
often  possible  to  see  various  stages'  of  the  prcrcess  in  proceeding  from 
above  downwards  through  the  small  intestine  till  it  culminates  close  to 
the  ileo-ciecal  valve.”  The  morbid  changes  specially  involve  the  adenoid 
structures,  including  solitary  glands,  Peyer’s  patches,  and  mesenteric 
glands.  The  large  intestine  is  affected  in  one  out  of  every  five  cases  on 
an  average  (Greenfield). 

Morbid  Anatomy.— A tolerably  definite  series  of  changes  occurs 
in  the  intestine,  extending  over  a period  of  three  or  four  weeks,  and  tire 
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j)henoniena  are  often  described  as  occurring  in  stages  ot  a week's  duration. 
'I’hu.s,  during  the  first  week,  the  Peyer’s  glands  along  with  the  solitary 
glands  are  congested,  swollen,  and  prominent  above  the  surface.  There 
is  sometimes  hypersemia  of  the  whole  mucous  surface,  but  this  is  not 
constant,  indeed  the  Peyer’s  glands  may  be  affected  alone.  In  the  second 
week,  a certain  number  of  the  glands  may  subside  and  return  to  normal. 
But  the  majority  undergo  further  enlargement,  and  the  mucous  mem- 
brane generally  is  now  uniforndy  swollen.  Many  of  the  jratches  become 
confluent.  They  begin  to  exhibit  some  })allor,  and  then  a process  of 
necrosis  commences.  It  shirts  at  isolated  points  in  the  Peyer’s  patches, 
forming  minute  ulcers.  By  the  extension  of  these,  a large  slough  comes 
to  cover  the  jiatch  in  great  degree.  The  necrosed  tissue  is  quite  soft  and 
coloured  yellow  from  bile  staining.  (Biliary  colouring  matter  always 
stains  dead  tiasue).  In  the  course  of  the  third  week,  the  slough  separates, 
being  practically  digested  away  in  fragments,  and  when  separation  is 
complete  an  ulcerated  surface  is  exposed  constituting  a typical  “ typhoid 
ulcer.”  These  ulcers  seldom  involve  an  entire  Peyer’s  patch  : they 
generally  cover  portion  of  a patch,  and  extend  for  a variable  distance  into 
the  surrounding  mucous  membrane.  Their  long  axis  frequently  coincides 
with  the  long  axis  of  the  gut.  They  have,  as  a rule,  soft  vascular  under- 
mined edges,  and  their  floor  is  usually  constituted  by  the  muscular  coat 
of  the  intestine.  At  the  time  of  separation  of  the  slough,  a certain 
amount  of  hcomorrhage  occurs,  but  the  walls  tend  to  become  less  vascular 
after  the  ulcer  is  once  formed.  The  mesenteric  glands  are  enlarged  and 
softened. 

Results. — Most  commonly  the  ulcers  undergo  a process  of  healing. 
The  first  step  in  the  healing  process  is  a falling  in  of  the  edges,  w'hich 
liecome  adherent  to  the  floor.  Then  the  ulcer  heals  like  an  ordinary 
granulating  wound.  The  site  of  a healed  ulcer  is  afterwards  indicated  by 
a smooth,  depressed,  pale  or  slate-coloured  area,  replacing  part  of  a 
Peyer’s  patch,  and  usually  surrounded  by  a zone  of  pigmentation. 
Cicatrized  ulcers  seldom  give  rise  to  any  stricture  of  the  bowel.  When 
stricture  does  occur,  it  is  usually  the  result  of  a localized  peritonitis  over 
the  region  of  the  ulcer, 

Ha;morrhage  takes  place  from  the  ulcer  during  the  separation  of  the 
slough,  as  already  mentioned.  It  is  due  to  the  erosion  of  vessels  in  the 
floor  of  the  ulcer. 

Occasionally,  a typhoid  ulcer  extends  deeply  into  the  wall  of  the 
intestine,  and  perforation  may  result.  Such  an  extreme  issue  as  a rule 
takes  jdace  somewhat  slowdy,  allowing  time  for  peritoneal  adhesions  to 
fonn  and  so  mend  the  rent.  But  it  now  and  then  haj)pens  that  perfora- 
tion occurs  quickly,  and  the  contents  of  the  gut  are  evacuated  into  the 
peritoneum,  setting  up  an  acute  peritonitis  which  proves  fatal. 

Ulceration  in  the  large  vUestine  differs  in  its  characters  from  the 
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more  common  lesion  which  has  been  considered.  The  inflammation 
chiefly  affects  the  crocnm,  where  ulcers  are  formed  by  the  confluence  and 
subsecjiient  necrosis  and  sloughing  of  the  solitary  glands.  The  ulcers 
generally  have  their  long  a.vis  directed  across  the  gut,  and  in  other 
respects  the  condition  is  very  much  like  dysentery. 

A secondary  follicnlar  ulceration  occurs  sometimes,  affecting  both 
large  and  small  intestines.  It  is  very  wide  spread,  and  the  ulcers  are 
small  and  circular. 

DYSENTERY. 

This  is  a disease  of  great  frequency  in  tropical  climates  : it  is 
uncommon  in  this  country.  Its  origin  is  doubtless  to  be  traced  to  some 
specific  organism,  but  how  the  organism  enter's  the  system  is  unknown. 
The  disease  manifests  itself  in  an  inflammation  of  the  bowel,  usually 
limited  to  the  lower  part  of  the  lai-ge  intestine— thus  differing  pro- 
minently from  typhoid.  The  inflammation  is  most  intense  at  the 
flexures,  where  fmcal  matter  is  jn-one  to  accumulate,  and  extends  a 
vai'iable  disbince  uj)  the  bowel — seldom  further  than  the  descending 
colon.  There  is  an  acxvte  and  chronic  fonn  of  the  disease. 

I.  ACUTE  DYSENTERY. 

Characters. — In  the  milder  cases,  the  inflammation  pai-takes  of  a 
catai'i'hal  nature.  The  mucous  uiembrane  becomes  covered  with  a 
slimy  mucus,  often  tinged  with  blood.  When  this  is  removed  the 
membrane  is  seen  to  be  red  and  swollen,  and  thrown  into  folds,  on  the 
summit  of  which  the  hypeneinia  is  most  mar£^  The  solitary  glands 
slruid  out  prominently  as  flat  swollen  patches.  These  phenomena 
gratlually  become  aggravated,  until  the  folds  of  mucous  membrane 
begin  to  suffer  necrosis  and  exhibit  small  points  of  ulceration.  These 
ulcers  are  at  firet  supei'ficial,  and  occujjy  the  summit  of  the  folds  ; they 
have  hyperminic  edges,  and  the  base  is  covered  with  a slough  which  is 
brown  in  colour  from  bile  staining.  Some  fibrinous  exudation  is  usually 
thrown  out  on  the  mucous  membrane.  By  degrees  the  idceration 
extends  over  wide  areas  of  the  gut,  and  large  flakes  of  mucous  membnuie 
slough  away.  The  bowel  becomes  gangrenous  iuad  discoloured,  and 
the  contejits,  which  are  deeply  blood-sbiiiied,  possess  a very  foul  odour. 

MiCPOSCOpically All  the  usuid  appearances  of  intense  catarrh  are 

pieseut.  The  ulcei-s  are  seen  to  have  originated  largely  in  the  solitary 
glands.  The  contents  of  the  bowel  are  composed  of  (1)  necrosed 
ei)ithelium,  (2)  mucus,  (3)  fibrin,  (4)  leucocytes,  and  (5)  blood,  in  addition 
to  ficcal  matter.  This  mass  of  material  is  usually  found  in  a state  of 
decomposition,  emitting  a somewhat  peculiar  odour  almost  diagnostic 
of  the  condition. 

11.  CHRONIC  DYSENTERY. 

This  usually  supervenes  on  the  acute  form.  The  mucous  membrane 
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exhibits  large,  jMile,  unhealthy  ulcei’s  with  sloughing  edges.  The 
intestinal  wall  is  thickened,  unless  where  these  ulcera  exist,  and 
generally  is  adherent  to  surrounding  parts. 

Results  of  dysentery. — In  mild  eases  complete  healing  may  occur, 
even  after  snuill  ulcei-s  have  formed.  But  the  chronic  ulcei-s  have  little 
tlisj)Osition  to  heal  ; they  remain  open  and  con.stintly  emit  a dischai-ge. 
In  some  cases  they  do  heal  to  a gieater  or  less  extent,  with  the  result 
that  cicJitrices  form,  which  exeit  an  injurious  traction  on  the  intestinal 
wall.  The  gut  may  be  contracted  in  its  length,  or  the  transveree 
diameter  may  be  diminished  and  the  bowel  obstructed.  A healed 
ulcer  leaves  a slight  depression  with  pigmented  edges  : it  cjin  be 
advantageously  seen  by  examining  the  gut  by  transmitted  light.  In 
rare  instances  acute  ulcei's  {jerforate  the  bowel,  and  cause  abscess 
foi'ination  or  ])eritonitis  according  to  the  point  of  perfonition. 

In  iissociation  with  dysentery  one  frequently  finds  abscess  of  the 
liver.  The  latter  is  in  many  cases  caused  by  the  carriage  of  -septic 
emboli  from  the  intestine. 

TUBERCULOSIS  of  the  ALIMENTARY  CANAL. 

Tuberculosis  is  set  uj)  in  the  alimentary  canal  by  the  introduction  of 
material  containing  tubercle  bacilli.  A large  j)ro]>oi’tion  of  cases  are 
secondary  to  tubercle  in  the  lung,  the  infection  being  derived  from 
swallowed  sputum. 

(1)  The  Tongue. 

Minute  tubercle  gi’anulations  are  found  on  the  tongue  in  cases  of 
general  tuberculosis. 

(2)  The  Pharynx 

Is  frequently  the  seat  of  small  tubercular  ulcei-s,  superficial  in 
character.  They  are  often  found  coincidently  with  similar  ulcers  in  the 
larynx. 

(3)  The  Stomach. 

Tubercular  ulcers  of  the  stomach  are  met  with  in  cases  of  acute 
tuberculosis  in  children.  There  are  usually  two  or  three,  quite  similar 
to  those  in  the  intestine.  Sometimes  chronic  ulcers  are  found. 

(4)  Small  Intestine. 

The  chief  lesion  here  is  an  ulcerative  process  which  is  generally  of 
a chronic  nature.  It  takes  place  in  the  lower  end  of  the  ileum  as  a l ule. 
There  is,  to  begin  with,  a series  of  inflammatory  changes  in  the  Peyer’s 
glands  and  solihiry  glands,  closely  resembling  the  phenomena  of  typhoid. 
The  swollen  glands  soon  idcerate  and  give  rise  to  irregularly  shaped 
ulceis,  around  which  tubercle  gi  an illations  are  seen  invading  the  mucous 
membrane.  The  ulcei's  gradually  extend,  and  they  very  often  acquire 
an  oblong,  somewhat  rectiuigular  shape.  Their  long  axis  runs  trans- 
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veraely  to  the  gut,  and  they  sometimes  extend  completely  round  the 
bowel.  The  base  of  the  ulcer  consists  of  infiltrated  and  thickened 
mucous  membrane,  so  that  the  muscular  coat  is  not  exposed.  Tlie  edges 
are  not  undermined  ; the  margins  are  thickened  and  nodular,  often 
terraced,  and  generally  hyperscmic.  Tlie  peritoneal  covering  over  the 
ulcers  is  infiltrated  witli  tubercles,  wliich  are  discernible  as  yellow  lines 
aloJig  the  lymphatics,  and  the  mesenteric  glands  are  enlai’ged. 

(5)  Large  Intestine. 

The  large  intestine  is  not  so  often  aft'ected  as  the  former,  but  the 
changes  prwluced  are  much  the  same,  implicating  the  solitary  glands. 

Results  of  Intestinal  Ulceration.— Tubercular  ulcers  very  rarely 
jicrforate  the  bowel.  But  when  they  lieal,  the  cicatrization  is  so  exten- 
sive that  stricture  of  the  gut  is  not  uncommon. 

SYPHILIS  OF  THE  ALIMENTARY  CANAL. 

It  has  been  mentioned  that  syphilis  very  often  manife.sts  its  effects  in 
the  mouth  and  pharynx.  The  oesophagus  and  stomach  are  seldom 
affected.  The  only  part  of  the  bowel  liable  to  be  affected  is  the  rectum 
and  lower  part  of  the  lai^e  intestine.  The  disease  causes  an  irregular 
thickening  of  these  parts,  and  this  is  usually  observed  in  the  case  of 
women  who  have  syphilitic  eruptions  on  the  vagina. 

TUMOURS. 

Simple.— Myomata  and  lipomata  are  both  found.  The  latter  some- 
times take  the  form  of  enlarged  appendic&s  epiploicm.  On  the  mucous 
surface  fibrous  and  mucous  iwlypi  sometimes  arise  as  the  result  of  pro- 
longed irritation. 

Malignant. — Lymphosarcoma  has  an  especial  tendency  to  grow  in 
the  intestines.  It  sometimes  forms  small  swellings,  which  ulcerate  ; at 
other  times  it  produces  a diffuse  infiltration.  The  most  important 
morbid  growths,  however  (as  in  the  oesophagus  and  stomach),  are 
CANCERS,  of  which  we  find  several  varieties.  Scirrhus  is  uncommon, 
though  occasionally  found  in  the  rectum.  Colloid  cancer  may  develop 
from  any  part  of  the  intestine,  and  it  fre<iuently  invades  the  wall  and 
extends  to  the  peritoneuTu.  The  commonest  variety  is  malignant 
adenoma.  It  grows  especially  in  the  large  bowel,  and  particularly  in  the 
CcOcum,  sigmoid  flexure,  and  rectum.  In  the  latter  position  the  tumour 
constitutes  “ malignant  polypus  ” of  the  rectum.  The  growth  infiltrates 
the  wall  of  the  bowel  in  a circular  manner,  and  ulceration  quickly 
ensues.  In  the  various  coats  of  the  intestine  there  is  a new  formation 
of  connective  tissue,  and  the  consequent  contraction  very  often  leads  to 
stricture  of  the  bowel.  “ In  fact,  if  we  except  heniia:,  this  is  probably 
the  most  fre<iuent  cause  of  intestinal  obstruction.” 
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DISEASES  of  SPECIAL  PARTS  of  the  INTESTINE. 

I.  THE  DUODENUM. 

DUODENITIS, 

Tin's  signifies  a catarrli  of  the  diiotlemuii,  and  it  is  generally  asso- 
ciated with  catarrhal  iufiaramation  of  the  stomach.  The  condition  is  of 
little  moment  in  itself,  but  becomes  of  great  significance  from  the  fact 
that  the  inliammation  often  e.xtends  into  the  common  bile  duct,  causing 
obstruction  of  that  tube,  and  leading  to  “ catarrhal  jaundice”  (r.  page  221). 

SIMPLE  PERFORATING  ULCER. 

The  occurrence  of  this  lesion  in  the  duodenum  luis  been  alreatly  men- 
tioned. There  are  usually  several  ulcers,  situated  close  to  the  pylorus. 
They  are  almost  identical  with  those  in  the  stomach,  but  they  seem  to 
have  a greater  tendency  to  perforate  than  the  former. 

ULCERATION  FOLLOWING  BURNS. 

It  has  been  observed  that  in  cases  of  severe  burns  tenninating 
fatally  the  duodenum  is  the  seat  of  numerous  small  ulcers,  from  which 
considerable  hmmorrhage  occurs.  The  ulcers  are  found  on  the  mucous 
membrane  of  the  fii-st  part  of  the  duodenum,  and  ai  i.se  in  connection  with 
Brunner’s  glands.  The  relation  of  the  burn  to  the  occurrence  of  this 
ulceration  and  hemorrhage  has  not  been  explained. 

NEW  GROWTHS. 

The  duodenum  is  specially  liable  to  be  invaded  with  growths  arising 
in  the  head  of  the  pancreas.  The  anatomical  relation  of  the  parts 
naturally  accounts  for  this. 

II.  THE  C.ECUM. 

TYPHLITIS, 

Meaning  inflammation  of  the  cecum,  is  a very  common  result  of  the 
retention  of  hard  feces  in  that  portion  of  the  bowel.  A stricture  of  the 
gut  beyond  the  cecum  often  sets  up  typhlitis ; and  a mild  degree  of 
inflammation  sometimes  follows  exposure  to  cold.  The  condition  may 
be  catarrhal  or  ulcerative  : in  many  cases  there  is  a degree  of  mem- 
branous exudation. 

A very  common  sequence  of  malignant  stricture  of  the  colon  is  the 
occurrence  of  follicular  ulcers  in  the  coecum  : these  generally  peiforate 
the  bowel  and  cause  jieritonitis,  which  ends  fatally. 

Peri  typhlitis  is  a name  used  to  designate  inflammation  in  the  cellu- 
lar tissue  around  the  cajcum.  In  most  cases  it  ari.ses  l>y  extension 
from  the  cajcuni,  probably  by  the  gradual  perforation  of  the  wall  by 
follicular  ulcers.  This  usually  occurs  in  the  posterior  wall,  and  it  may 
lead  to  abscess  formation  behind  the  ca)cuni. 
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III.  APPENDIX  VERMIFORMIS. 

CONCRETIONS. 

A very  common  accident  is  the  impaction  of  faeces  or  other  foreign 
body  in  the  vermiform  appendi.v.  Ma-sses  of  faeces  so  impacted  become 
inspis.sated,  and  fre([uently  assume  the  form  of  cherry  or  date  stones. 
The  continual  irritation  of  sucli  liard  masses  sets  up  inllainraation  of  the 
appendix,  generally  followed  by  ulceration  and  perforation.  In  most 
cases  adhesions  form  around  the  appendix,  and  so  the  perforation  pri- 
marily results  in  abscess  fonnation.  These  abscesses  may  recur  several 
times,  and  at  length  one  ruptures  into  the  peiitoneum  and  a fatal  peri- 
tonitis results. 

DILATATION. 

When  the  orifice  of  the  appendix  becomes  closed— as  it  may  be  from 
catarrh — the  tube  dilates  under  the  pre.ssure  of  its  accumulating  secre- 
tion, forming  a real  retention  cyst  The  mucous  contents  generally 
become  serous  after  a time. 


DISEASES  OF  THE  LIVER. 
MALFORMATIONS. 

The  liver  has  been  found  absent  once  or  twice  in  the  newly-born 
foetus,  and  instances  of  defect  in  one  or  other  lobe  are  occiisionally  met 
with.  Sometimes  there  are  one  or  more  small  accessory  livers. 

The  liver  is  liable  to  changes  of  position.  A pleuritic  effusion  which 
depresses  the  right  side  of  the  diaphragm  necessarily  causes  a downward 
displacement  of  the  liver.  The  organ  is  sometimes  elevated  by  the 
presence  of  fluid  or  tumours  in  the  abdomen. 

Acquired  deformity  of  the  liver  is  caused  by  the  wearing  of  tight 
belts  in  tlie  male  and  tight  lacing  in  the  female.  The  organ  is  more  or 
less  flattened,  and  a furrow  is  found  running  transversely  across  the 
upper  surface  of  the  right  lobe.  The  furrow  may  become  so  deep  that 
the  organ  is  practically  divided,  the  two  portions  being  held  together  by 
the  much  thickened  capsule. 

HYPERTROPHY 

Of  the  liver,  pure  and  simple,  rarely  occurs.  It  is  described  as 
occurring  in  gout  and  diabetes,  but  in  both  these  conditions  further 
changes  are  to  be  found  which  do  not  correspond  with  the  true  definition 
of  hypertroj)hy. 

ATROPHY 

Of  the  liver  is  very  common.  It  occurs  as  a simple  change  in  old 
age ; the  organ  is  smaller,  the  capsule  is  wrinkled  and  lacks  its  natural 
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glosH,  the  tissue  is  llabby  though  tough.  Atropliy  is  souietime.s  caused 
by  tlie  pressure  of  tumours,  and  by  peri-hejiatitis. 

CLOUDY  SWELLING 

Of  tlie  liver  occurs  under  all  conditions  involving  high  temperature. 

Characters. — In  the  early  stage,  the  liver  is  hypermmic,  but  as 
swelling  becomes  more  morked  the  oig'an  exhibits  pallor. 

Microscopically,  the  lobules  appear  denser  than  normal,  and  at 
the  peri])hery  the  hepatic  cells  seem  to  encroach  upon  the  capillaries  and 
take  their  place.  The  cells  are  intensely  granular  and  rounded  instead 
of  being  polygonal.  The  nuclei  do  not  stain  with  ordinary  reagents, 
although  one  here  and  there  may  be  observed  to  .stain  very  deeply.  In 
the  portal  canals,  there  is  an  increase  of  small  round  cells. 

The  condition  may  end  in  (1)  resolution,  (2)  fatty  degeneration,  or 
(3)  acute  parenchymatous  necrosis,  when  the  whole  cell  becomes  broken 
up  into  minute  granules  and  disappears. 

FATTY  DEGENERATION 

Of  the  liver  occurs  mainly  in  (1)  wasting  diseases,  e.(j.  cancer  and 
Addison’s  disease,  (2)  fevers,  as  a sequel  to  cloudy  swelling,  and  (3) 
l)hosphoru8  poisoning. 

Characters.— The  organ  in  a typical  case  is  smaller  than  normal, 
and  exhibits  a yellowish  ])allor.  It  is  flabby  and  friable.  In  the  ex- 
tensive and  rapid  fatty  degeneration  produced  by  phosphorus,  the  liver 
is  generally  above  the  normal  size  and  exhibits  a bright  yellow  colour. 
Minute  luemorrhages  are  frequently  present,  both  under  the  capsule  and 
scattered  through  the  organ. 

Microscopically,  the  change  is  seen  to  affect  all  the  zones  of  the 
lobule,  the  outer  one  perha])S  more  than  the  rest.  The  hepatic  cells  are 
diminished  in  size  and  filled  with  minute  fat  droplets,  among  which  the 
nuclei  can  l>e  distinguished.  The  bile  ducts  are  frequently  involved. 
FATTY  INFILTRATION. 

The  liver  may  become  the  seat  of  fatty  infiltration  in  consequence 
of  excessive  indulgence  in  fat  forming  food.  Very  often  the  condition 
results  from  chronic  alcoholism  and  jihthisis.  Sometimes  it  occurs  in 
combination  with  other  disease  of  the  liver,  such  as  waxy  disease,  cirrhosis 
and  chronic  venous  congestion. 

Characters. — The  oi^an  is  enlarged  and  rounded,  the  capsule 
being  stretched.  Its  weight  is  increased  while  the  specific  gravity  is 
diminished.  The  liasue  is  soft,  pits  on  pressure,  and  is  very  friable. 
When  making  a section,  the  knife  becomes  greasy,  and  if  one  scrapes 
the  surface  of  section  the  knife  carries  with  it  miniite  fatty  particles. 
Each  individual  lolmle  exhibits  a jiale  yellow  margin  ; sometimes  a 
yellow  tint  pervades  the  entire  lobule.  It  should  be  noted  that  the 
yellow  colour  is  often  obscured  by  congestion  in  the  central  vein. 
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Micposeopieally. — In  an  ordinary  simple  case,  the  change  is 
limited  to  the  outer  zone  of  the  lobule.  (It  is  in  this  position  that  fat 
is  fii-st  deposited  during  digestion.)  The  liver  cells  in  that  area  are 
swollen  and  contain  large  fat  droplets,  which  exist  at  the  expense  of  the 
protoplasm  of  the  cell.  The  pressure  exerted  by  the  accumulated  fat 
destroys  the  protoplasm  and  pushes  aside  the  nucleus,  hence  the  latter 
is  generally  foimd  at  the  periphery  of  the  cell.  In  very  advanced  cases, 
all  three  zones  are  invaded,  diminishing  the  capillary  space,  but  the 
condition  never  gives  rise  to  sufllcieut  obstruction  to  cause  dropsy.  Nor 
does  it  ever  give  rise  to  jaundice. 

WAXY  DEGENERATION 

Of  the  liver  is,  in  this  country,  associated  with  certain  cachectic 
conditions  which  produce  wa.xy  disease  in  other  organs,  vizt.  (1)  phthisis, 
(2)  chronic  suppuration,  particularly  connected  with  bone,  and  (3) 
syphilis. 

Characters. — In  a well  marked  case,  the  entire  Uver  is  affected. 
The  organ  is  enormously  enlarged,  and  its  configuration  viewed  from 
above  is  somewhat  square  shaped.  The  weight  is  much  increased,  as  is 
also  the  specific  gravity.  The  edges  of  the  organ  are  thick  and  rounded  : 
the  recognition  of  this  fact  in  regard  to  the  anterior  edge  is  a point  of 
clinical  importance.  The  tissue  is  hard  and  lacks  its  usual  elasticity. 
The  capsule  is  necessarily  much  stretched,  rendering  it  thin  and  trans- 
parent. The  surface  of  the  organ  is  pale,  and  exhibits  a colour  resem- 
bling bacon  or  smoked  salmon.  On  section,  the  edges  remain  sharp.  A 
thin  slice  of  liver  tissue  is  translucent.  Examination  of  the  surface  of 
section  frequently  shows  that  the  lobules  are  uncommonly  distinct. 
This  is  accounted  for  by  the  existence  of  fatty  infiltration  in  the  outer 
zone.  The  middle  zone  of  the  lobule  (which  is  broader  than  the 
peripheral  zone)  has  a glistening  translucent  appearance,  while  the 
central  zone  is  dark.  Iodine  stain  impiU’ts  a mahogany  brown  colour  to 
the  middle  zone,  indicating  the  site  of  the  waxy  change. 

Microscopically. — The  first  signs  of  waxy  degeneration  are  usually 
recognized  in  the  intermediate  zone  of  the  lobule,  where  the  small 
branches  of  the  hepatic  artery  are  affected.  The  process  extends  into 
the  capillaries,  and  the  outer  zone  of  the  lobule  is  gradually  invaded. 
The  fibrils  of  connective  tissue  in  the  portal  canals  then  become  affected. 
Since  the  change  leads  to  an  increase  in  size  of  the  capillaries,  these 
come  to  exert  undue  inessure  on  the  surrounding  liver  cells,  which 
sufl'er  atrophy  often  with  fatty  degeneration. 

In  tubercular  cases,  one  constantly  finds  tubercle  granulations  in 
the  waxy  parts.  In  cases  of  syphilis,  gummata  or  cicritrices  are  freciuently 
observed  ; cicatricial  contraction  may  render  the  oi-gan  smaller. 
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ACUTE  YELLOW  ATROPHY 

Is  a ilisciise  of  tlie  liver  wliich  always  lurminate.s  faLilly.  It  usually 
all'ects  the  female  sex,  ami  in  about  half  the  number  of  cases  it  shirts 
tluring  iiregnancy — generally  before  the  Cth  month.  In  some  cases  it 
occuis  iis  a se<j^uel  to  catarrlial  jaundice  or  malarial  fever,  and  in  others 
it  originates  in  iiyremic  conditions.  The  exciting  cause  of  the  diseiuse 
is  unknown,  but  very  probably  it  is  of  tlie  nature  of  a morbid  poison 
cimulating  in  the  blood. 

Clinically,  the  disease  is  characterized  by  jaundice,  vomiting,  certain 
nervous  phenomena  and  scattered  hemorrhages  ; terminating  in  coma, 
with  low  temperature.  A pregnant  patient  invariably  aborts  before 
death  takes  place.  Examination  of  the  urine  shows  the  existence  of 
crystals  of  leucin  and  tyrosin. 

Morbid  Anatomy. — If  the  organ  could  be  seen  at  the  beginning  of 
the  process  it  would  prove  to  be  enlarged.  This  enlargement  is  tem- 
porary and  soon  disappears.  After  death  the  liver  is  found  very  much 
wasted,  the  capsule  iu  consequence  being  e.xcessively  wrinkled.  The 
organ  is  soft  and  llabby,  but  is  rather  tougher  than  the  normal  liver. 
On  section,  the  surface  exhibits  au  intense  canary  yellow  or  brownish 
yellow  colour,  variegated  with  some  patches  of  red,  which  are  disposed 
at  irregular  intervals.  These  red  ])arts  are  not  so  soft  as  the  bulk  of  the 
organ,  and  they  are  mainly  related  to  the  larger  blood-vessels. 

Microscopically. — In  an  early  stage,  there  is  cloudy  swelling  of 
the  liver  celLs.  Quickly  succeeding  this,  there  is  some  increase  in  the 
small  round  cells  in  the  portal  spaces  : and  almost  simultaneously  there 
is  an  acute  parenchymatous  necrosis  in  the  hepatic  cells,  while  the  / 
iidlammatory  jirocess  continues  to  increase  at  the  margin  of  the  lobules. 
The  bile  ducts  are  rendered  more  visible  iis  the  change  proceeds  : they 
appear  lo  be  more  numerous  also,  and  possibly  there  actually  is  a new  , 
formation  of  bUe  capillarl^T  ‘Ah  the  liver  cells  break  down  and  become 
fatty,  the  congestion  of  the  capillaries  increa.ses,  and  a small  cell  exuda- ; 
tion  extends  i'rom  the  periphery  of  the  lobule  between  the  rows  of  liver 
cells.  In  consecpience  of  these  inflammatory  jirocesses  the  liver  cells,' 
become  atro])hied  and  disappear  to  a large  extent.  If  one  now  examines^ 
a lobule  situated  in  the  yellow  part  of  the  organ,  the  hepatic  vein  is  seen' 
in  the  centre,  and  radiating  out  from  it  are  rows  of  blood  and  bilei 
capillaries,  between  which  the  debris  of  liver  cells  can  be  recognized. 
Ury.stals  of  leucin  and  tyrosin,  as  well  as  brown  rhombic  crystals  of' 
unknown  origin,  are  ob.served  among  the  cells.  The  yellow’  colour  of  the 
tissue  is  due  to  bile  .staining.  The  red  patches  are  in  a more  advanced 
condition  than  the  rest,  and  in  them  the  hepatic  cells  have  (luite 
disappeared. 

Acute  yellow  atrophy  of  the  liver  is  always  accompanied  by  intense 
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catarrhal  changes  in  the  kidney.  In  the  early  stage  of  the  disease  micro- 
cocci have  souietimes  been  found  in  both  organs. 

CHRONIC  VENOUS  CONGESTION. 

This  occurs  in  the  liver  from  mechanical  causes  involving  obstruc- 
tion to  the  venous  return  from  the  organ.  In  the  case  of  a general 
congestion,  the  commonest  cause  is  cardiac  embarrassment,  arising  either 
from  valvular  lesions  or  disease  of  the  lung.  Sometimes  the  seat  of 
obstruction  is  the  inferior  vena  cava,  which  suffers  from  the  pressure  of 
tumours  or  aneurisms.  The  condition  of  the  liver  is  shared  by  the 
various  organs  connected  with  the  portal  system,  and  various  secondary 
symptoms  also  develop— such  as  htemorrhoids  and  ascites. 

A localized  congestion  results  from  pressure  of  a tumour  or  cyst,  or 
inflammatory  growth  upon  a branch  or  branches  of  the  hepatic  vein 
within  the  liver. 

Charaeters. — A prolonged  venous  congestion  of  the  liver  leads  to 
the  occurrence  of  “ cyanotic  tatrophy  ” of  the  organ,  or  “ nutmeg  liver,” 
names  wliich  are  each  descriptive  of  the  condition.  The  first  thing  to 
occur  is  a great  distension  of  the  hepatic  veins  with  their  capillaries,  and 
the  organ  suffers  consequent  enlargement.  On  section,  it  is  unduly  red, 
and  a large  quantity  of  blood  exudes  from  the  distended  veins.  On 
minute  examination,  the  centre  of  the  lobule  exhibits  a darker  red 
colour,  wliile  the  middle  zone  is  yellowish  from  bile  staining,  and  the 
peripheral  zone  is  pale  and  fatty.  The  variegation  produced  by  these 
colours  simulates  the  aspect  presented  by  a section  of  a nutmeg.  The 
capsule  very  often  has  villous  processes  attached  to  its  exterior  : the.se 
are  a result  of  the  ascites  which  frequently  e.xists  pari  passu  with  the 
hepatic  congestion.  At  an  :idvanced  sUige  of  the  condition  the  liver  is 
atrophied.  The  surface  is  of  a deep  red  colour,  and  often  presents  irre- 
gular elevations  and  depressions,  resembling  a cirrhotic  liver.  On 
section,  each  lobule  is  seen  to  be  of  a nearly  uniform  dark-red  colour, 
with  the  excejjtion  of  a narrow  margin  of  yellow  due  to  fatty  changes. 
The  organ  is  now  in  the  condition  of  “ cyanotic  ” or  “ red  atrophy.” 

Micposcopically.— In  a nutmeg  liver  the  central  vein  is  seen  to  be 
dilated  ; its  surrounding  tributaries  are  distended  and  tortuous.  The 
walls  of  the  vessels  are  thickened.  Between  the  dilated  capillaiaes  the 
liver  cells  are  fimt  compressed  and  rendered  more  angular  : the  I’esult 
of  this  pressure  is  to  cause  atrophy  of  the  cells,  which  soon  become  small 
and  gi-anular,  and  ultimately  break  down.  The  hepatic  cells  may 
entirely  dis<ippear  from  the  central  part  of  the  lobule  in  this  manner  ; 
and  that  region  is  occupied  by  a cavernous  stiaicture,  made  up  of  the 
tlilated  capillaries,  whose  contiguous  walls  have  coalesced  to  form 
fibi’ous  biuids  bounding  spaces  filled  with  blood.  This  extreme  atrophy 
of  liver  tissue,  in  conjunction  with  the  colour  of  the  organ,  has  led  to  the 
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use  of  the  term  “ red  ” or  “cyanotic  atropliy.”  Before  the  liver  cells  have 
di.sapi>eared,  they  may  be  observed  to  contain  an  excess  of  pigment 
granules.  The  source  of  this  pigment  is  doubtful  ; probably  it  origi- 
nates from  a proliferation  of  the  normal  pigment  in  the  cell.  In  the 
remain.s  of  cells  that  still  exist  towards  the  periphery  of  the  lobide  this 
])igment  is  very  evident.  Sometimes,  in  addition  to  those  tyj)ical 
changes,  there  occui's  a prolifei’ation  of  the  interlobular  connective; 
ti.ssuc,  and  this  imparts  to  the  liver  in  slight  degree  the  character  of 
cirrhosis. 


HEPATITIS, 

Or  inflammation  of  the  liver,  occui-s  in  both  acute  and  chronic 
form. 


I.  ACUTE  HEPATITIS. 
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A simple  inflammation  of  the  liver  occui-s  as  a result  of  various 
8|>ecific  fevere — tyj)hoid,  for  exani])le.  It  is  characterized  by  a great 
exudation  of  leucocytes  into  the  portjil  spaces — so  great  sometimes  as  to 
give  ri.se  to  the  expression  “ typhoid  new  growths  ” iii  describing  the 
condition. 

Suppurative  hepatitis. — Various  forms  of  abscess  occur  in  the 
liver. 

(1)  Tropical  abscess  of  the  liver  is  met  with  only  in  hot  climates,  and 
is  therefore  unknown  in  this  country.  In  most  cases  it  is  associated  with 
dysentery,  and  doubtless  there  is  a causal  connection  between  the  two 
conditions,  septic  material  being  conveyed  from  the  ulcerated  intestine 
to  the  liver.  But  tropical  abscess  is  often  found  when  there  is  no 
dysentery,  and  the  origin  of  the  abscess  under  these  circumstances  is  a 
source  of  conjecture.  The  abscess  is  usually  solitary,  starts  deep  in  the 
liver  substance,  and  grows  towards  the  surface,  expanding  the  liver  as 
it  advances  When  it  i caches  the  surface,  it  may  ruptm’e  into  the  peri- 
toneum, or  form  adhesions  with  the  abdomimd  wall  or  viscera.  In  the 
latter  case,  the  abscess  may  ultimately  rupure  externally  or  into  an 
adjoining  viscus,  e.(j.,  the  lung  or  colon.  The  contents  of  such  .an 
abscess  are  broken  down  liver  tissue,  with  pus  .and  blood  ; they  possess 
a pink  colour  and  foetid  odour.  The  w.alls  are  nagged  and  exhibit  no 
pyogenic  membrane.  Microscopically,  the  condition  is  observed  to  com- 
mence with  thrombosis  of  some  branch  of  the  poidal  vein,  and  large 
numbei's  of  micrococci  cjin  be  detected  in  the  vicinity. 

After  the  abscess  ruptures,  it  continues  to  discharge — often  for  a 
very  long  time — and  healing  does  not  as  a rule  take  place.  In  some 
instances  the  tlischai'ge  ce.oses,  the  ab.scess  walls  .shrink,  and  a cicatrix 
forms,  leaving  ,an  indentation  on  the  liver.  But  a troj)ical  tibsccss  tloes 
not  .always  reach  the  surtace;  sometimes  the  contents  dry  in  and  ctuscata, 
afterwards  cidcifying,  and  the  condition  is  natundly  cureil. 
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(2)  Pytemic  absceeB. — The  liver  is  not  a common  site  for  pyaemic 
abscesses,  and  they  only  infect  that  organ  under  special  circumstances. 
Thus  a wound  of  the  skull  penetrating  the  outer  table,  if  allowed  to 
become  septic,  may  set  up  pyieinia  attended  with  abscess  formation  in 
tlie  liver.  Or  abscesses  may  result  from  septic  ulceration  in  the  intestinal 
canal  (p.7.,  in  dysentery),  also  from  phlebitis  of  the  portal  vein. 

Characters. — The  abscesses  are  multiple  and  of  small  size.  They 
have  ragged  walls  and  contain  putrid  pus.  Around  each  is  a zone  of 
intense  congestion.  When  phlebitis  is  the  origin  of  the  condition,  the 
abscesses  may  be  observed  to  correspond  to  the  distribution  of  the 
particular  vein.  The  vein  is  found  to  contain  decomposed  clot,  resem- 
bling pus.  The  condition  usually  terminates  fatally  by  the  occurrence  of 
peritonitis. 

(3)  Cystic  abscess. — This  results  from  suppuration  in  a hydatid 
cyst.  Such  abscesses  are  sharply  defined,  and  have  smooth  walls  ; the 
true  lining  membi'ane  of  the  cyst  is  destroyed. 

(4)  Tumours  of  the  liver  sometimes  suppurate  and  give  rise  to 
abscesses. 

II.  CHRONIC  INTERSTITIAL  HEPATITIS  or  CIRRHOSIS. 

By  these  terms  we  signify  a chronic  inflammation  of  the  interstitial 
tissue  of  the  liver.  It  occui’s  in  three  forms. 

/.  DIFFUSE  INTERSTITIAL  HEPATITIS  or  FINE  CIRRHOSIS. 

This  form  of  cirrhosis  occura  as  a result  of  malarial  fever,  and  the 
organ  may  exhibit  a melanmmic  condition  simultaneously.  Other  fevers 
occasionally  cause  a degree  of  cirrhosis. 

Characters. — The  liver  is  diminished  in  size  and  exhibits  a finely 
granulai-  surface.  The  tissue  is  tougher  than  natural.  Microscopicjilly, 
\ there  is  seen  to  be  an  increase  of  connective  tissue  between  adjacent 
lobules  in  the  region  of  the  fine  branches  of  the  portal  vein,  compressing 
the  peripheral  cells  and  causing  their  atrophy. 

II.  COMMON  CIRRHOSIS. 

(Synonyms:  “Coarse"  Cirrhosis;  “Hobnail  Liver”;  “Alcoholic” 
Cirrhosis  ; “ Gin-drinker’s  Liver.”) 

Causes.— (1)  Alcohol,  in  the  form  of  raw  spirits  especially.  (2) 
syphilis. 

Characters. — In  a typical  case  of  idcoholic  cirrhosis,  the  liver  is 
much  smaller  than  natural,  and  very  tough  and  firm.  The  surface  is 
irregular,  being  studded  with  numbei's  of  small  flat  projections  resem- 
bling hobnails.  The  organ  is  anmmic,  but  the  depressions  around  the 
hobnails  are  paler  than  the  latter.  Sometimes  the  surface  has  a general 
tawnv  yellow  tint,  due  to  bile  staining.  The  capsule  is  thickened.  On 
section,  the  liver  tissue  is  seen  to  be  divided  into  small  are;is  by  bamls 
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of  dense  fibrous  tissue,  each  area  containing  a group  of  lobules  and 
having  a diameter  of  ^ to  of  an  inch,  or  thereabouts.  The  liver  tissue 
is  jmle,  unless  bile  staine<l. 

Microscopically,  the  lobular  .structure  is  oUscure.  The  central 
veins  are  compressed,  perhaps  obliterated,  and  the  arrangement  of 
capillaries  is  lost.  The  hepatic  cells  are  closely  jiacked  together,  and 
large  numbera  of  them  atrophy — partly  from  mechanical  pressure  and 
jiartly  from  deprivation  of  blood  supply.  The  cells  may  show  fatty 
changes.  The  bands  of  fibrous  tissue  are  observed  to  be  continuous 
with  the  deep  layer  of  the  capsule  : the  “ hobnails  ” are  simply  groups 
of  liver  cells  rendered  prominent  by  the  contraction  of  surrounding 
connective  tissue.  The  connective  tissue  grows  alongside  of  the  medium 
sized  portal  veins,  and  the  latter  in  consecpience  suflfer  compression. 
The  tissue  is  at  firet  entirely  cellular,  but  as  the  disease  advances  it 
becomes  more  and  more  fibrous,  contracting  simultaneously  and  destroy- 
ing the  liver  tissue.  There  is  a considerable  development  of  new  blood- 
vessels in  the  fibrous  tissue,  and  these  o.an  be  injected  from  the  hejiatic 
artery,  indicating  their  source  of  blood  sup])ly.  The  bile  capilLaries  are 
comparatively  unaffected,  and  consequently  there  is  an  absence  of 
jaundice. 

The  hepatic  veins  being  obstructed,  the  venous  blood  is  carried  off 
to  a ceilain  extent  through  a supplementary  set  of  vessels  in  the  capsule 
and  suspensory  ligament.  The  obstruction  of  the  medium  sized  poi-tal 
veins  leads  to  a dropsical  effusion  from  the  larger  veins  of  the  portal 
system — ascites. 

///.  BILIARY  CIRRHOSIS. 

(Synonyms:  “Hypertrophic”  Cirrhosis;  “Unilobular” 

Cirrhosis). 

This  form  of  cirrhosis  ajipeai-s  to  result  from  ob.struction  in  the  bile 
capillaries.  Charcot  produced  the  condition  artificially  by  ligaturing  the 
bile  ducts  in  an  animal. 

Characters.— These  differ  very  markedly  from  the  charactere  of 
common  cirrhosis,  so,  for  the  sake  of  contrast,  we  shall  atlopt  the  same 
order  of  description  here.  The  liver  is  increased  in  size,  firm  and 
brittle.  The  surface  is  smooth  and  deeply  bile-stained  ; and  the  capsule 
is  finely  granular  like  morocco  leather,  but  is  not  thickened.  On  section, 
the  tissue  is  seen  to  be  extensively  jaundiced  ; the  aiTangement  of 
fibi  ous  tissue  cannot  be  made  out  with  the  naked  eye. 

Microscopically,  the  connective  tissue  .around  individu.al  lobules 
is  incre.ased  in  quantity,  growing  especially  in  relation  to  the  bile  ducts, 
which  are  thereby  compressed.  The  periphery  of  the  lobules  is  invaded 
to  some  extent  by  cellular  tissue.  Running  in  from  the  margin  of  the 
lobules  .are  large  numbei-s  of  bile  caj)illai'ies,  each  one  consisting  of  a 
•louble  row  of  cella  The  liver  cells  are  considenibly  atrophied. 
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'J'lie  portiil  veins  are  not  involved,  so  there  is  no  ascites.  But  the 
condition  is  accompanied  by  profound  jaundice,  due  to  obstruction  of 
tlie  bile  ducts,  and  also  by  fever.  A fatal  result  frequently  follows, 
with  symptoms  like  those  of  acute  yellow  atrophy. 

SYPHILIS. 

The  liver  may  be  affected  with  syphilis  in  congenitid  or  acquired 
form. 

I.  SYPHILITIC  CIRRHOSIS 

Is  found  in  the  livei-s  of  children  dying  with  the  taint  of  congenital 
syphilis. 

Characters. — Tlie  organ  is  enlarged,  tough  and  firm,  and  heavier 
than  usual.  The  ti.ssue  is  either  uniformly  pale  or  exhibits  pale  and 
jmrplish  patches  merging  one  into  the  other.  The  pale  patches  are  the 
sites  of  the  most  advanced  change.s,  and  are  somewhat  depressed  : they 
have  a pearly-white  centre,  surrounded  by  a yellow  zone  which  merges 
into  a congested  zone  further  out. 

Microscopically. — In  the  pale-coloured  areas  the  lobules  have 
suffered  marked  alteration.  Around  them  and  invading  the  liver  cells, 
there  is  a gi’cat  increase  of  fibro-cellular  tissue,  causing  atrophy  of  the 
cells  and  compression  of  capillaries.  This  new  tissue  arises  in  a |>eculiar 
manner.  It  is  derived  from  a proliferation  of  the  endothelial  lining  of 
the  canillarics  and  of  the  connective  tissue  corpuscles  that  line  the  lymph 
spaces Jjetween  the  capillaries  and  the  liver  cells. 

The  condition  is  often  coinplicate<l  with  gummata,  which  are  small 
and  numerous. 

II.  GUMMATA 

Are  frequently  found  in  the  liver  as  a sequel  of  acquired  syphilis. 
They  commonly  occur  on  the  superior  surface  near  the  suspensoiy 
ligament,  and  are  larger  than  those  met  with  in  the  congenihil  form. 
They  are,  to  begin  with,  firm  and  dry  ; as  they  become  older,  they 
caseate  and  become  enveloped  by  a dense  fibrous  capsule,  which  contracts 
and  forms  a depression  around  them.  The  surrounding  liver  tissue 
is  anmmic. 

Microscopically. — In  the  early  stage,  the  gumma  consists  of  the 
tissue  elements  of  the  liver,  infiltrated  with  numerous  young  cells. 
There  is  congestion  arouml.  The  cells  undergo  various  metamorphoses, 
evidenced  by  change  of  shape  and  loss  of  stiining  propertie-s.  Tlie 
vessels  become  the  seat  of  syjihilitic  endarteritis,  and  are  gradually 
occluded.  The  occlusion  may  be  jirecipitated  by  the  formation  of  a 
thrombus.  The  gumma  then  caseates,  and  becomes  gradmdly  absorbed, 
leaving  a cicatrix.  A succession  of  these  cicatrices  impearts  a lobulated 
ajiiiearance  to  the  liver,  due  to  contraction  of  the  fibrous  ti.ssue. 
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TUBEIICULOSIS. 

This  occurs  in  two  forms  in  the  liver. 

Acute  Tuberculosis  leads  to  the  formation  of  tubercle  granula- 
tions in  the  connective  tissue  stroma  of  the  liver  and  in  the  ca})sule. 
They  are  of  very  small  size  ami  soon  oiiseate.  1 he  largest  of  them  are 
generally  bile-stiiined.  They  possess  the  typical  structure  of  gi'oy 
tubercles. 

Chronic  Tuberculosis  of  the  liver  occum  along  with  the  same 
condition  in  the  S])leeu  and  other  organs.  Larger  tubercles  form  in  this 
CJise  ; they  appear  to  originate  in  the  portid  canals  in  the  neighbour- 
hood of  the  bile  ducts.  They  frequently  soften  in  the  centre,  juid  these 
softened  areas  have  been  described  under  the  name  of  “ bile  cysts.” 

A primary  chronic  tuberculosis  is  occjisiomdly  observed  in  the  liver. 
The  disease  seems  to  sbu't  in  the  bile  ducts,  and  it  extends  idoiig  their 
Widls,  caseatiug  tmd  ulcerating  into  the  lumen,  giving  rise  to  irregular 
cavities  with  rugged  bile-stained  walls. 

LYMPH  ADENOMA, 

Or  “ Hodgkin’s  disease,”  gives  rise  to  large  circumscribed  growths 
in  the  liver,  precisely  homologous  to  the  growths  alreiuly  described  iis 
occurring  in  lymphatic  glands  (a  page  94). 

LEUCOCYTHHilMIA. 

The  liver,  in  common  with  other  organs,  is  implicated  in  this 
disease. 

Characters. — The  liver  .shows  considerable  enlargement  and  in- 
crease in  weight.  The  tissue  is  pale  and  very  soft,  and  luemorrhages 
are  seen  under  the  capsule  as  well  as  on  section.  The  lobules  are 
abuormidly  distinct,  being  marked  out  by  faint  white  lines. 

Microscopically. — There  is  seen  to  be  an  extensive  leucocyte  in- 
fdtration  into  the  portal  canals  and  fi.s.sures,  and  the  intra-lobular  capil- 
laries are  engorged  with  leucocytes.  At  points,  minute  hmmoirhagcs 
are  evident,  consisting  mostly  of  leucocytes,  and  they  destroy  the  liver 
cells  in  their  neighbourhood.  The  engoigement  of  the  aipillaries  leails 
to  comj)ression  of  the  adjacent  ^lii^cells  and  their  subsequent  atrophy. 

CYSTS. 

Vai’ious  forms  of  cysts  are  found  iii  the  liver. 

(1)  Simple  cysts. — These  occur  as  single  cysts,  contjuning  serum, 
and  originate  in  dilatation  of  a bile  duct  ;is  the  result  of  obstruction  by 
cjincer  or  tubercle.  At  fimt  they  conbiin  bile,  naturally,  but  the  bile 
iicids,  sjdhs,  and  colouring  matter  are  gradually  absorbed,  leaving  a 
clear  serous  fluid. 

(2)  Hydatid  cysts. — The  cystic  form  of  the  j)arasite  lamia  echino 
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coccus  freiiuently  grows  in  the  liver  as  a single  hydatid  cyst,  situated  in 
the  right  lobe  of  the  organ.  The  structure  of  these  cysts  has  been  fully 
descriTjetl  in  a jn-evious  connection  (v.  page  79).  They  often  caseate  and 
calcify.  Sometimes  they  rupture  and  perforate  tlie  diaphragm.  It  is  a 
point  of  clinicid  note  that  they  tend  to  do  this  more  frequently  than 
tropical  abscesses  {v.  page  215). 

(3)  Cystic  degeneration  of  the  liver  is  associated  with  the  .same 
condition  in  the  kidney.  IIow  it  arises  is  unknown,  but  it  results  in 
the  formation  of  numerous  smidl  cysts  with  thin,  fibrous,  smooth  walls, 
and  containing  a thin  sequeous  fluid. 

(4)  Occasionally  one  finds  small  cysts  due  to  the  parasite  pentastoma 
denticulatum  and  distoma  hepaticum* 

TUMOUES. 

Simple.  The  commonest  of  these  is  the  cavernous  angioma,  which 
grows  at  the  surface,  and  appeal's  as  a purple  patch  about  a third  of  au 
inch  in  diameter,  slightly  depre.ssed  below  the  level  of  the  surface.  Its 
microscoi>ic  chai-actei-s  have  been  before  described  (a.  page  44).  Two 
varieties  of  adenoma  are  found,  both  rare  : — (1)  A reproduction  of  parts 
of  the  liver,  with  typical  liver  structure,  forming  sharply  defined  solitary 
tumoui-s,  with  larger  lobules  and  greater  vascularity  than  the  nonnal 
tissue.  (2)  True  adenoma,  existing  as  pale  soft  massas,  usually  multiple, 
made  up  of  liver  cells  and  scanty  capilhuies,  but  devoid  of  bile  ducts. 

Malignant. — Sarcomata  are  almost  invariably  secondary.  They 
may  arise  by  direct  extension  from  some  neighbouring  organ,  when 
they  form  large  soft  musses  ; or  the  primary  tumour  may  be  sitated  in 
some  distant  organ,  and  in  such  a case  the  secondary  growths  are  nodu- 
lar and  multiple.  Melanotic  sarcoma  occasionally  occurs  as  a secondary 
growth. 

Cancer  is  the  commonest  and  most  important  tumour  in  the  liver. 
Primary  cancer  is  of  rare  occurrence  : it  starts  in  the  bile  ducts,  assiuu- 
ing  an  adenoid  type.  Secondary  cancers  are  exceedingly  common  as  a 
result  of  direct  extension  from  the  stomach  and  pancreas,  also  following 
cancer  of  the  intestine,  less  common  following  cancer  of  the  uterus  and 
other  distant  parts.  The  gi-owth  occurs  in  the  form  of  number's  of 
isolated  tumours  scattered  thr  ough  the  oi'gan,  many  of  them  projecting 
from  the  surface  as  pale  rounded  nodules,  encircled  by  a hyper'arraic 
zone.  They  are  of  eircephaloid  type  at  fii'st,  but  tend  to  become 
scirrhous.  A fibroirs  foi'ination  bikes  place  within  the  tumour,  leading 
to  a cicatricial  contraction  and  a dimpling  or  umbiliccUion  of  the  super- 
ficial nodules.  At  the  same  time  they  undergo  fatty  changes,  and 
become  yellow.  Instead  of  a nodular  gi'owth,  the  tumour  sometimes 
assumes  a diflfuso  character,  infiltrating  the  whole  liver. 
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GALL-STONES. 

By  tliLs  we  mean  calculi  maile  up  of  the  constituents  of  the  bile  in 
varying  proportions.  They  consist,  in  most  cjises,  of  aggregations  of 
cholesterine,  mucin  and  bile  pigment,  sometimes  with  lime  salts. 

Single  Gall-stones  are  almost  entirely  composed  of  cholesterine. 
They  exist  in  the  form  of  semi-translucent,  glistening,  oval  stones,  soft 
and  very  light,  with  a granular  surface.  When  cut  across,  they  j)resent 
a c*entral  nucleus  from  which  the  surrounding  structure  appears  to 
radiate.  Single  stones  are  commonly  found  impacted  in  the  neck  of 
the  gall-bladder. 

Multiple  Gall-stones  are  more  often  met  with  than  the  former. 
Sometimes  two  or  three  stones  of  large  size  are  found  ; at  other  times 
varying  (juantities  of  smaller  ones,  often  reckoned  by  hundreds.  They 
are  idways  of  light  weight,  and  present  different  shades  of  colour,  from 
pale  yellow  to  brown,  green  and  black.  The  surface  invariably  exhibits 
a number  of  facets  : these  are  produced  by  the  mutual  pressure  of  the 
stones  one  upon  another,  and  the  more  stones  there  are  the  more  nume- 
rous, accordingly,  are  the  facets.  On  section,  they  show  a stratified 
stmcture,  the  strata  being  of  dissimilar  shades  of  colour. 

Effects  of  Gall-stones. — The  presence  of  gall-stones  in  the  gall- 
bladder may  lead  to  a cabirrhal  inflammation  of  the  mucous  membrane ; 
in  some  mstauces  the  gjill-bladder  is  found  full  of  stones  embedded  in 
mucus.  But  the  chief  evil  effects  of  gall-stones  arise  from  impaction  of 
a ccdculus  in  the  neck  of  the  blailder,  the  cystic  duct  or  common  bile 
duct.  A frequent  seat  of  impaction  is  the  termination  of  the  common 
bile  duct.  An  obstiuctiou  at  that  point  prevents  the  entrance  of  bile 
into  the  duodenum,  and  produces  secondary  results  on  the  system  of 
bile  ducts,  which  will  be  presently  mentioned.  In  addition,  the  gall- 
stone may  ulcerate  a passage  into  the  duodenum,  or,  on  the  other  hand, 
into  the  peritoneum,  where  it  sets  up  inflammation. 

OBSTllUCTION  OF  BILE  DUCTS. 

This  may  lesult  from  one  of  several  causes,  the  most  imjiortant 
being  that  just  mentioned.  The  othera  may  be  noted  briefly:— (1) 
Pressure  of  tumouis ; (2)  Parasites  ; (3)  Inflammation  secondaiy  to 
catairh  of  the  iluodenum,  affecting  the  distal  end  of  the  common  bile 
duct,  ft  shoidd  be  kejit  in  mind  that  the  obstruction  itself  often  leads 
to  inflammation. 

Effects.— These  vary  with  the  jiarticular  tube  obstructed. 

(1)  Obstruction  of  tlie  cystic  duct  tells  on  the  gall  bladder,  which 
undergoes  one  of  two  clianges.  it  sometimes  atrophies,  the  secretion 
drying  up  and  perhaps  calcifying.  But  more  commonly,  the  bladder 
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continues  to  secrete  mucus,  which  has  the  effect  ot  dilating  the  sac. 
Through  time  the  latter  becomes  converted  into  a thin-walled  cyst, 
filled  with  a clear  watery  fluid  in  which  very  little  mucus  can  bo  seen. 
The  blathler  being  unavailable  as  a storehouse  for  bile,  its  loss  is  some- 
what compensated  for  by  dilatation  of  the  larger  bile  ducts. 

(2)  Obstruction  of  the  common  bile  duct  primarily  leads  to  stagnation 
of  bile  behind  the  seat  of  obstruction.  The  gall  bladder  dilates  to 
accommodate  the  ever-accumulating  bile,  and  then  the  larger  bile  ducts 
along  with  the  ductus  choledochus  itself,  suffer  distension.  The  lining 
membrane  in  all  these  situations  becomes  inflamed  and  frequently 
ulcerated,  so  that  the  wall  of  the  bladder  or  any  of  the  ducts  may 
rupture,  permitting  the  bile  to  escape.  Within  the  liver,  a process  of 
absorption  of  the  bile  takes  place  from  the  capillaries,  with  the  result 
that  the  hepatic  cells  are  stained  a deep  yellow  with  the  biliary  colour- 
ing matter.  Following  this,  the  bile  pigment  is  gradually  deposited  in 
the  various  tissues  of  the  body,  the  skin  acquiring  the  same  yellow 
colour  which  is  pi-esented  by  the  liver.  These  are  the  phenomena  of 
jaundice.  But  in  addition,  the  bile  capillaries  may,  in  couree  of  time, 
dilate  and  form  cysts  ; these  generally  pr  esent  ulcerated  walls,  indicating 
that  inflammation  probably  {rredisposes  to  the  dilatation.  The  hepatic 
cells  become  atrophied  from  pressure,  an  irritotive  overgrowth  of  con- 
nective tissue  is  set  up,  and  in  this  way  “ bili:u-y  cirrhosis  ” results. 

TUMOURS. 

A simple  adenoma  may  affect  any  part  of  the  wall  of  the  gall- 
bladder : usually  it  grows  in  the  fundus  and  projects  into  the  interior. 
Microscopically,  it  is  seen  to  consist  of  a number  of  small  spaces  lined 
with  columnar  epithelium  and  containing  a slightly  j)igmeuted  mucus 
fluid.  Cancer  occasionally  starts  in  the  gtdl  bladder  and  involves  the 
liver  secondarily.  It  is  generally  of  encephaloid  type. 


DISEASES  OF  THE  PANCREAS. 

ATROPHY 

Of  the  pancrejis  is  observed  to  occur  as  a senile  change  along  with 
wasting  of  other  glandular  organs,  also  in  the  com-se  of  debilibiting 
diseases.  The  organ  luis  been  found  atrophied  in  many  arses  of  diabetes 
mellitus,  and  that  has  been  attributed  to  some  lesion  in  the  solar  plexus. 

FATTY  INFILTRATION 

Of  the  pancreas  is  a very  common  occurrence,  and  is  generally  a 
sequel  to  senile  atrophy.  It  also  takes  place  in  conditions  of  general 
adiiKTsity.  The  gland  preserves  its  shape  ; on  section  it  exhibits  a 
wasting  of  the  glandular  structure,  which  is  largely  replacerl  by  fat. 
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HAEMORRHAGE. 

Small  multii)lo  limmorrhages  are  met  with  in  the  jiancreaa  under 
Himilar  conditions  to  those  which  cause  theni  in  many  other  organs. 
Some  instances  are  on  record  of  diffuse  infiltration  of  blood  into  the 
gland,  followed  by  sudden  death.  These  cases  are  to  be  explained  by 
pimsure  exerted  by  the  tumid  gland  on  tlic  solar  plexus,  inducing  reflex 
j)aralysis  of  the  heart. 

PANCREATITIS, 

Or  inflammation  of  the  pancreas,  exhibits  different  types.  It  was 
jwinted  out  that  a pcuforating  ulcer  of  the  stomach  often  sets  up  inflam- 
mation in  the  gland.  This  may  result  in  suppuration.  Intemtitial 
inflammations  are  sometimes  observed,  the  pancreas  being  indurated 
ami  showing  loss  of  gland  structure. 

CANCER. 

This  is  much  the  most  important  disease  met  with  in  the  pancreas. 

Piimary  cancer  nearly  always  grows  in  the  head  of  the  gland, 

and  is  generally  of  the  scirrhous  variety.  It  leads  to  obstruction 

of  the  pancreatic  duct,  or  even  the  common  bile  duct,  besides  setting 

up  secondary  growths  in  the  duodenum,  less  frequently  in  the  liver  or 
peritoneum.  On  the  other  hand,  the  pancreas  is  very  liable  to  be 
affected  with  cancer  originating  in  the  stomach. 

OBSTRUCTION  of  PANCREATIC  DUCT. 

It  hjis  just  been  mentioned  that  this  may  result  from  cancer  in  the 
head  of  the  panci’eas.  It  also  occure,  sometimes,  by  the  formation  of 
calculi  : these  are  composed  mainly  of  lime  salts.  Obsti'uction  of  the 
duct  leads  naturally  to  its  dilatation  by  the  pressure  of  the  gland’s  secre- 
tion wdthin  the  duct.  The  dilated  duct  may  come  to  form  a cyst  as 
liirge  as  the  spleen.  Sometimes  the  duct  dilates  at  a number  of  points, 
so  that  a series  of  cysts  is  formed,  imparting  a beaded  appeai-ance  to 
the  duct. 


DISEASES  OF  THE  URINARY  SYSTEM. 

7.  The  KIDNEY. 

MALPOSITIONS 

Of  the  kidney  are  not  uncommon.  The  displacement  may  be 
congenital  or  acquired,  and  it  takes  place  either  in  a vertical  or 
transverse  direction.  The  kidney  has  been  found  actually  in  the  pelvis 
(“  pelvic  kidney.”) 

The  term  “ floating  kidney”  is  employed  to  indicate  an  undue 
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mobility  of  the  organ.  As  a rule  one  kidney  only  (generally  the  right) 
is  concerned.  The  condition  occurs  mostly  in  multiparous  women,  and 
generally  depends  on  an  abnormal  degree  of  laxity  of  the  covering 
peritoneum.  Sometimes  it  is  associated  with  the  presence  of  a meso- 
nephros. 

MALFORMATIONS. 

One  kidney  is  sometimes  absent  or  imperfectly  developed.  Total 
absence  of  one  kidney  is  rare  ; more  commonly  there  is  an  arrest  of 
development  in  the  organ,  which  persists  throughout  life  as  a rudi- 
mentary structure. 

In  some  cases,  the  two  kidneys  have  become  fused  to  form  a single 
large  kidney  giving  off  two  ureters.  “ Horse  shoe”  kidney  is  a modi- 
fication of  this  condition  ; it  is  formed  by  the  union  of  two  kidneys  by 
a band  of  tissue  stretching  aero.ss  the  middle  line.  The  band  may  be 
mere  connective  tissue  or  exhibit  an  actual  renal  structure,  and  it  in- 
variably exists  at  the  lower  part  of  the  organ.  Both  ureters  always  pass 
in  front  of  it. 

These  malformations  are  freciuently  associated  with  abnormalities 
in  the  vascular  supply.  Further,  where  one  kidney  is  absent,  the 
corresponding  testicle  and  vas  deferens  in  the  male  (or  ovary  in  the 
female)  may  be  absent. 

Sometimes  the  foetal  lobulation  of  the  kidney  persi.sts  throughout  life. 

Cystic  kidney. — This  is  a phenomenon  of  congenital  origin,  and 
is  found  both  in  the  foetus  and  in  the  adult.  Both  kidneys  are  always 
affected.  Each  organ  is  much  enlarged  and  irregular  on  the  surface. 
On  section  it  is  seen  to  be  composed  of  a mass  of  variously  sized  cysts, 
with  a small  amount  of  intervening  normal  renal  structure.  The  cysts 
are  lined  by  a layer  of  flattened  epithelium,  and  they  are  filled  witli  a 
clear  watery  fluid,  which  is  occasionally  blood-stained.  The  fluid 
contains  albumen,  cholesterine  and  blood  pigment,  but  none  of  the  ordi- 
nary urinary  constituents.  As  to  the  origin  of  the  comlition,  it  is  due  to 
the  mixture  of  the  meso-nephros  with  the  meta-nephros,  at  an  early 
period  of  intra-uterine  life. 

HYDRONEPHROSIS 

Is  the  result  of  mechanical  obstruction  in  some  part  of  the  urinary 
tract,  whereby  the  urine  secreted  by  the  kidney  is  prevented  from  escap- 
ing into  the  bladder,  and  the  pressure  of  accumulating  urine  exerts  an 
injurious  eflect  on  the  kidney.  Such  obstruction  usually  occurs  in  the 
ureter,  either  from  the  impaction  of  a calculus  or  the  pre.ssure  of  a 
tumour  without.  Less  commonly,  a stricture  of  the  urethra  is  the  source 
of  obstruction. 

ChapactePS.— The  urine,  being  continually  secreted,  gradually 
accumulates  above  the  scat  of  obstruction,  and  the  pre.ssure  tells  on 
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the  kidney.  The  result  is  distension  of  the  pelvis  and  calices  of  the 
organ,  with  suljsefpient  atrophy  of  the  renal  tissue.  The  papillte  disap- 
pear, and  the  calices  gradually  increase  in  size  until  the  organ  is  meta- 
inorpho.se<l  into  a scries  of  sacs  connected  by  septa  of  fibrous  tissue.  The 
cortex  is  represented  by  a thin  fibrous  layer  Iwunding  the  sacs.  The  organ 
becomes  very  much  enlarged,  and  presents  a lobulated  appearance  owing 
to  the  bulging  of  individual  calices.  The  capsule  is  considerably  tliick- 
ened.  The  contents  of  the  sac  consist  at  first  of  normal  urine,  but 
latterly  the  urinary  constituents  of  the  liepiid  disappear,  and  there  remains 
simply  a watery  albuminous  fluid. 

ATROPHY 

Of  the  kidney  is  a condition  of  little  importance.  It  is  sometimes 
caused  by  the  mechanical  pressure  of  a growing  calculus  impacted  in  the 
pelvis  of  the  organ.  A cirrhotic  degeneration  of  the  kidney  leiuling  to 
atrophy  occurs  in  old  age  coincidently  with  atrophy  of  other  organs.  In 
young  persons,  atrophy  of  the  kidney  has  been  known  to  follow  olj.struc- 
tion  of  the  renal  artery. 

HYPERTROPHY 

Of  one  kidney  is  supposed  to  occur  in  a com{)ensatory  manner  when 
tlie  other  is  absent  or  destroyed.  It  is  manifested  by  an  increase  of 
renal  tissue,  with  an  augmented  vascular  supply. 

CLOUDY  SWELLING 

Of  the  kidney  occurs  under  similar  conditions  to  those  governing  its 
occurrence  in  other  organs. 

Characters. — The  whole  organ  is  enlarged,  and  both  on  the  sur- 
face and  on  section  is  paler  than  normal.  Tlie  capsule  strips  off  readily 
with  the  fingers.  On  section,  both  layers  of  the  cortex  are  found  to  be 
swollen,  and  present  a pale  mottled  ai)pearance,  the  mottled  parts  being 
due  to  hypermmia.  The  hypersernia  is  best  marked  in  the  Malpighian 
bodies,  in  the  superficial  stellate  veins,  and  veins  at  the  bases  of  the 
pyramids. 

Microscopically. — The  most  marked  changes  are  found  in  the 
epithelium  lining  the  (^voktted  tubules  and  tho  ascending  limbs  of  the 
looped  tubules  of  ll^le  {i.e.,  the  most  highly  organised  cells).  The 
cells  are  swollen  and  project  into  the  lumen  of  the  tulje  irregularly, 
giving  it  on  section  a somewhat  stellate  appearance.  The  cells  are  more 
granular  and  more  opac^ue  than  normal,  the  nucleus  being  frequently 
oRscured.  Some  of  the  cells  are  in  process  of  breaking  down,  and  hya- 
line and  granular  casts  are  sometimes  found.  The  condition  fre([ueutly 
goes  on  to  fatty  degeneration. 

FATTY  DEGENERATION 

Of  the  kidney  has  various  causes.  It  is  sometimes  a sequel  of 
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cloudy  swelling  or  inflamiuation  ; sometimes  it  is  a result  of  general 
malnutrition — as  in  phthisis,  anaemia,  cancer  ; in  other  cases  it  is  clue  to 
IK)isoning,  e.g.,  by  phosphorus  or  alcohol,  or  in  pyajmia  or  septicaoniia. 
It  also  occurs  in  diabetes  ; it  is  frec^uently  a complication  of  waxy  dis- 
ease ; and  plays  an  important  part  in  catarrhal  nephritis. 

Characters  of  simple  Fatty  Degeneration.— In  advanced  stages 
the  kidney  is  usually  slightly  smaller  and  paler  than  normal.  The 
capsule  strips  readily.  On  section  the  organ  is  flabby,  the  cortex  usually 
normal  in  thickneas,  and  of  a yellow  colour — either  uniform  or  mottled. 
The  medulla  is  normal  in  appearance.  The  Malpighian  bodies  often 
stand  out  prominently,  anil  the  vessels  at  the  bases  of  the  pyramids  are 
congested. 

Microscopically. — In  fatty  degeneration,  as  in  cloudy  swelling, 
the  epithelium  of  the  convoluted  tubules  and  ascending  limbs  of  the 
looped  tubules  of  Ilenlc  is  the  structure  most  aflected.  These  cells  are 
swollen,  and  contain  numerous  globules  of  fat,  especially  towards  the 
bases  of  the  cells.  The  swollen  epithelial  cells  in  some  cases  almost 
occlude  the  lumen  of  the  tubules,  and  the  cells  are  often  granular  and  in 
process  of  disintegration.  The  collecting  tubules  are  rarely  aflected, 
and  the  blood-vessels  still  more  rarely,  except  in  phosphorus  poisoning. 

WAXY  DEGENERATION 

Of  the  kidney  is  very  common,  and  occurs  in  a targe  proportion  of 
cases  where  there  is  waxy  disease  in  other  organs,  especially  when  caused 
by  syphilis.  It  is  frequently  superadded  to  other  changes  in  the  kidney 
of  an  inflammatory  or  degenerative  nature. 

The  distribution  of  the  disease  follows  the  course  of  the  vessels  in  a 
very  definite  manner.  It  usually  first  affects  that  part  of  the  arterioles 
nearest  to  the  point  where  they  divide  into  capillaries  ; so  in  the  cortex 
it  affects  the  afferent  ai-terioles,  and  in  the  medulla  the  straight  arterioles. 
From  the  afferent  arterioles  it  spreads  into  the  capillaries  of  the  glo- 
menili,  and  thence  into  the  efferent  arterioles  and  the  capillaries  into 
which  they  break  up,  and  also  backwards  into  the  smaller  branches  of 
the  interlobular  arteries  ; thence  it  spreads  succe.ssively  along  the  larger 
vessels  till  the  large  interlobular  arteries  and  veins  become  involved.  In 
the  medulla  the  degeneration  runs  a similar  course  ; spreading  from  the 
arteriolffi  rectm,  it  involves  successively  the  capillaries  and  veins  between 
the  straight  tubules  (Greenfield).  In  later  stages  the  basement  mem- 
brane of  the  tubules  becomes  affected,  especially  the  kisement  membrane 
of  the  collecting  tubes.  It  is  very  rare  for  the  epithelial  cells  to  be 
affected.  As  the  disease  progi-esses  some  fatty  degeneration  and  kitw 
iwrii  inflammation  may  be  .superadded. 

Naked  eye  Characters.— In  the  early  stage  the  kidney  is  slightly 
enlarged,  its  capsule  strips  readily,  the  surface  is  smooth,  pale,  luul 
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ylisteiiing,  and  the  vena)  stelluta)  unusually  distinct.  On  section,  the 
iMalpigliiun  bodies  .stand  out  prominently  in  the  cortex  as  rows  of  glisten- 
ing .spots  on  a pale,  mottled  background  ; there  is  usually  some  conges- 
tion at  the  bases  of  the  pynimids,  the  rest  of  the  section  being  pale.  Tlie 
addition  of  iodine  maps  out  very  distinctly  the  parts  affected  with  the 
waxy  change,  even  when  only  jiresent  to  a slight  degree.  When  the 
condition  is  more  advanced,  the  kidney  is  usually  much  enlarged  and 
its  sj)ecitic  gravity  increased  ; capsule  normal  and  surface  pale  as  before. 
On  section,  the  cortex,  especially  in  its  su{)orficial  layer,  is  much  increased 
in  thickness,  and  luis  a pale  tnuisliicent  ai)pe{irance,  with  the  Malpighian 
bodies  standing  out  as  large  glistening  nnisses.  The  striation  at  the  base 
of  the  pyramids  is  very  marked,  and  there  is  still  some  congestion  in  that 
situation. 

Microscopically,  the  Malpighian  bodies  and  the  walls  of  those 
vessels  affected  with  the  waxy  change  have  a swollen,  translucent  appear- 
ance ; the  degeneration  is  seen  to  pick  out  the  middle  coat  of  the  arte- 
rioles ; owing  to  the  thickening  of  the  walls  of  the  vessels  their  lumen 
is  diminished.  There  are  fatty  changes  in  the  epitheliuni  lining  the 
tubules,  though  it  is  very  rare  for  these  cells  to  be  attacked  by  the  waxy 
degeneration.  Numerous  colloid  casts  are  to  be  seen  filling  the  tubules, 
and  Ciuising  flattening  of  the  epithelium  surrounding  them ; such  casts 
do  not  take  on  the  ordinary  staining  reactions  of  waxy  material  : granu- 
lar casts  are  sometimes  also  present.  In  advanced  cases  inflammatory 
changes  (most  freciuently  catarrh,  especially  of  collecting  tubes,  rarely 
interstitial  inflammation)  are  apt  to  be  superadded. 

There  is  a rare  form  of  waxy  degenei’ation,  in  which  the  changes 
are  limited  to  the  medulla  and  do  not  follow  the  typical  regular  oixler. 
The  change  commences  at  the  apex  of  the  papilla  and  affects  chiefly  the 
connective  tissue  fibres  between  the  straight  tubules,  and  to  a less  extent 
the  walls  of  tlie  vessels  there.  The  papilla)  have  a tninslucent  appearance. 
Along  with  this  there  is  often  a catarrhal  process  in  the  collecting  tubes, 
and  sometimes  it  is  associated  with  waxy  degeneration  of  the  pelvis 
of  the  kidney. 

Combined  forms  of  waxy  disease  with  other  changes  in  the  various 
structures  of  the  kidney  ai’e  extremely  common. 

(1)  A combined  waxy  and  fatty  kidney  is  commonly  found  in 
wasting  diseases,  e.g.,  phthisis.  The  appearance  of  the  kidney,  which  is 
greatly  eidarged,  is  similar  to  that  described  under  waxy  kidney,  with, 
in  addition,  well-marked  yellow  mottling  in  the  region  of  the  convoluted 
tubides. 

(2)  A very  frequent  combination  is  that  of  waxy  kidney  with 
catarrhal  changes  of  a chronic  nature  in  the  convoluted  tubules, 
unattended  l)y  fibroi«I  thickening  of  the  vessel  walls.  'The  kidney  is 
greatly  enlarged,  capsule  striiw  normally,  and  surface  is  smooth.  On 


228 


DISEASES  OF  THE  KIDNEY. 


section  the  organ  presents  a jiale  mottled  appearance,  but  the  chief 
feature  is  great  swelling  of  the  cortex  in  both  its  superficial  and  deep 
layers.  — 

(3)  Waxy  and  interstitial  changes  also  occur  together  in  the 
kidney,  this  is  most  common  in  syphilis  and  phthisis  (Greenfield).  This 
condition  may  be  attended  either  by  enlargement  or  by  contraction  of 
the  kidney,  accoidiug  as  the  increased  interstitial  growth  of  connective 
tissue  is  associated  with  catarrh  or  atrophy  of  the  epithelium  lining  the 
tubules.  In  theyirsi  variety,  where  the  kidney  is  enlarged,  the  cajisule 
is  thickened  and  somewhat  adherent,  and  on  stripping  it  off  the  surface 
is  granular  and  somewhat  pale  in  colour.  On  section  the  superficial 
cortex  is  observed  to  be  thinned,  while  the  inter-pyramidal  cortex  is 
much  thickened.  There  is  a mottled  pallor,  with  some  translucency — 
especially  in  the  superficial  cortex.  Some  cysts  are  u.sually  present. 

The  second  variety  of  combined  waxy  and  interatitial  change  is  a 
more  advanced  cojiditiou,  and  has  been  described  Jis  the  third  or  atrophic 
stiige  of  waxy  kidney.  The  organ  is  very  small ; capsule  is  adherent  at 
parts,  and,  on  stripping  it  off,  an  irregular  granular  surface  is  left.  The 
whole  section  has  a pale  translucent  appearance.  The  superfcial  cortex 
is  very  n;uTow  and  sometimes  contains  minute  cysts,  while  the  inter- 
pyramidal  cortex  may  be  normal.  Microscopically,  the  vessels  ai’e  found 
extensively  affected  with  waxy  disease,  and  there  is  considerable  inter- 
stitial inflammation.  This  condition  seems  to  be  invariably  due  to 
syphilis. 

HYALINE  DEGENERATION 

Of  the  kidney  occui’s  in  scarlet  fever.  It  affects  chiefly  the  afferent 
artei-ioles  and  glomerular  c<ipillaries,  and  also  to  a slight  extent  the 
interstitial  connective  tissue. 

CALCIFICATION 

Of  the  kidney  occui-s  sometimes  without  obvious  c:iuse,  in  other 
CJises  it  has  been  ascribed  to  metastasis  due  to  extensive  absorption  of 
lime  salts  from  the  bones,  e.y.,  in  osteomsdacia  and  rickets.  Simple 
calcification  affects  chiefly  the  walls  of  the  arteries  ; occasionally,  when 
the  kidney  has  become  functionally  useless  and  has  undergone  fatty 
degeneration,  c.g.,  after  obstruction  of  the  renal  artery,  the  whole  organ 
calcifies.  Calcai-eous  nodules  may  also  be  found  in  old  caseous  infarcts. 

VENOUS  CONGESTION 

Of  the  kidney  is  observed  in  the  bodies  of  those  who  have  died 
slowly  from  any  cause,  and  also  in  wises  of  death  preceded  by  coma. 
The  congestion  is  most  marked  in  the  following  situations — in  the  venae 
stellatm,  at  the  bases  of  the  pyramids,  and  in  the  Malpigliian  bodies. 
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CHIipNIG  VENOUS  CONGESTION. 

Causes. — Chronic  valvular  disease  of  the  heart,  especially  mitral 
ilisease  ; chronic  lung  disejise,  e.g.,  jjhthisis,  chronic  bronchitis,  &c., 
venous  obstruction— from  thrombosis  of  inferior  vena  cava  or  more  rarely 
of  renal  veins. 

Characters. — The  kidney  is  enlarged,  capsule  strips  normally, 
surface  smooth,  vena;  stellaUe  engorge<l.  On  section,  the  surface  is  very 
dai'k  in  coloiu’,  the  organ  feels  firm  and  ehistic,  and  exhibits  sharp  edges. 
The  cortex  is  somewhat  thickened,  the  Malpighian  bodies  stauil  out 
prominently  ; there  is  marked  congestion  at  the  bases  of  the  pyramids, 
and  the  engoi’ged  veme  recta;  render  the  striation  of  the  medulla  very 
distinct.  When  the  condition  is  due  to  heart  disease,  infarcts  are 
frequently  present  in  the  same  kidney. 

Microscopically,  all  the  veins  are  seen  to  be  distended,  their  walls 
thickened,  and  some  fibrous  induration  around  them.  The  glomerular 
capillaries  ai-e  also  much  distended  and  their  walls  markedly  thickened  : 
the  intertubular  capillaries  share  in  the  general  engorgement.  Frequently 
extravasated  blood  is  found  in  the  convoluted  tubules,  owing  to  rupture 
of  some  of  the  glomerular  capillaries  ; farther  on  in  the  course  of  the 
ui-inai-y  tubules,  this  blood  has  undergone  changes,  the  blood  corpuscles 
breaking  down  and  the  protoplasm  becoming  absorbed,  the  blood 
])igment  being  left  in  the  form  of  casts — often  quite  black,  which  are 
called  “ mehmin  ” caste.  Frequently  also  there  is  catarrh,  especially  in 
the  collecting  tubules,  leading  to  the  formation  of  caste.  In  advanced 
cases  there  is  sometimes  atrophy  of  the  epithelium  of  the  convoluted 
tubules. 

OBSTKUCTION  of  AKTERIES. 

1.  OBSTRUCTION  of  the  RENAL  ARTERY 
Is  not  very  common.  The  most  common  cause  is  atherormi — 
leading  to  thrombosis,  which  usually  spreads  from  the  aorta  into  the 
renal  artery.  Sometimes  the  obstruction  is  due  to  embolism. 

Results. — The  entire  kidney  undergoes  fatty  degeneration,  becomes 
adherent  to  the  suiTounding  structures  owing  to  inflammation,  atrophies, 
and  ultimately  calcifies. 

II.  OBSTRUCTION  of  BRANCHES  of  RENAL  ARTERY 
Is  usually  due  to  embolism,  the  embolus  coming  either  from  the 
heart  or  from  an  atheromatous  patch  in  the  Jioi-ta.  The  result  is  infarction. 
Infarcts  are  often  multiple  and  of  various  sizes,  iuid  frequently  associated 
with  chronic  venous  congestion.  The  infarcts  run  the  siuue  coui-se  jxs 
in  other  organs.  In  the  early  stage  they  are  sometimes  pjde  and 
colourless,  not  raised  above  the  surface,  and  sui  rounded  by  a hypera;mic 
zone  ; in  other  cases  they  form  a dark  red,  raised,  wedge-shaped  j)atch 
in  the  cortex,  iia;morrhage  having  occurred  ; the  reil  colour  is  most 
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marked  at  the  periphery,  the  centre  being  usually  pale  and  yellowish. 
Later  on,  a process  of  fatty  degeneration  and  cjuteation  occui’s,  and 
calcification  may  follow  ; rarely  softening  occurs,  and  small  cysts  are 
formed  in  the  cortex.  Usually  the  infarct  becomes  gradually  absorbed, 
and  its  place  is  biken  by  dense  fibrous  tissue  which  forms  a depressed 
cicatrix  on  the  surface  of  the  kidney,  over  which  the  capsule  is  adherent. 

III.  OBSTRUCTION  op  SMALLER  ARTERIAL  BRANCHES— 
CAPILLARY  EMBOLISM. 

Causes. — Bacteria  in  various  diseases,  e.g.,  ulcerative  endocarditis, 
pyjemia,  anthrax,  diphtheria,  tuberculosis,  &c.  The  bacteria  form 
minute  plugs  in  the  afferent  arterioles  and  capillaries  of  the  glomeruli. 
In  many  cases  this  capillary  embolism  seems  to  cause  no  disturbance  ; 
when  very  extensive,  the  capillaries  become  distended,  some  of  them 
rupture,  and  the  organisms  pass  into  the  urinary  tubules,  where,  if  they 
remain,  they  lead  to  inflammatory  changes. 

Fat  embolism  occurs  in  some  cases  of  diabetic  coma,  sometimes,  also, 
after  fractures.  The  fat  in  the  blood  becomes  entangled  in  the  glomeru- 
lar capillaries,  and  the  effects  ai’e  similar  to  those  just  mentioned.  The 
kidney  is  somewhat  enlarged  and  pale,  with  minute  hemorrhages  towards 
the  surface.  Microscopically,  fat  globules  can  be  detected  in  the  capil- 
laries ; around  these  points  there  is  some  congestion,  with  small  hemor- 
rhages ; and  fat  globules  may  be  found  in  the  neighbouring  tubules. 

TUBE  CASTS  IN  RENAL  DISEASE. 

A tube  cast  consists  of  an  aggregation  of  solid  or  partially  solid 
material,  which  collects  within  the  renal  tubules  and  becomes  moulded  on 
their  walls,  so  as  to  form  a cast  of  their  interior. 

Varieties. — (l)  Casts  composed  of  altered  blood  or  of  some  exuda- 
tion (fibrinous  or  albuminous)  from  the  blood  ; (2)  Casts  arising  from 
some  of  the  tubular  structures — detached  or  broken  down  epithelial 
cells  or  leucocytes  ; (3)  Casts  formed  from  substances  which  are  being 
excreted  through  the  urine  and  become  crystallized  or  consolidated  in 
their  pas.sage  through  the  tubules,  e.g.,  bile  pigment,  uric  acid,  or  sodium 
urate  (Greenfield).  Combinations  of  these  varieties  often  occur. 

(1)  Casts  Derived  from  the  Blood. 

Blood  casts  are  found  in  cases  of  acute  couge.stion  or  acute  inflam- 

Jmation  of  the  kidney,  and  in  chronic  venous  congestion  of  the  kidney. 
In  the  acute  cases  the  casts  are  composed  of  almost  unaltered  blood 
corpuscles,  and  post-mortem  are  found  chiefly  in  the  convoluted  tubules. 
In  the  more  chronic  cases,  the  casts  are  found  througliouTthe  coui’se  of 
the  tubules  in  various  stages  of  tmnsforraation  ; in  the  proximal  part  of 
the  tubules  there  are  found  casts  composed  of  blood  corpuscles ; 
lower  down  the  corpuscles  have  disintegrated,  and  the  casts  are  com- 
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posed  of  crystalline  or  granular  Ijlpod  pigment  of  a golden-brown  colour 
(hiematin  or  hmmatoidin  casts) ; still  farther  on  the  casts  are  bLack 
(melanin  casts). 

Hyaline  casts  ai'e  composed  of  fibrinous  exudation  with  some  mucin, 
and  are  idmost  completely  translucent.  Tliey  are  found  chiefly  in  the 
looperl  tubules  of  Ilenle  and  in  the  larger  collecting  tubules.  They  are 
si^etimes  found  In  heiilthy  urine,  but  chiefly  occur  in  cases  of  acute 
inflammation.  Epithelial  cells,  granules,  &c.,  are  often  accumulated 
round  a central  hyaline  cast. 

(2)  Casts  Derivbd  from  Altered  Tubular  Structures. 

Casts  are  frequently  comjwsed  of  epithelial  cells  in  various  stages  of 
di.sintegration,  resulting  either  from  a catarrhal  process  with  detach- 
ment of  the  epithelial  cells,  or  from  granular  or  fatty  degeneriition  of 
the  cells.  The  cells  are  sometimes  unchanged  or  somewh.at  fatty, 
and  frequently  suiTOund  a centnal  hyaline  cast : such  casts  are  found  in 
cases  of  acute  catarrh.  Granular  casts  consist  of  granular  matter  round 
a hyaline  centre.  In  fatty  casts  the  epithelial  cells  have  broken  down 
into  oil  globules.  Colloid  casts  consist  of  homogeneous  yellowish  material, 
not  so  translucent  as  hyaline  casts,  and  often  showing  transverse  cracks. 
They  occur  in  cases  of  waxy  degeneration,  also  in  the  various  forms  of 
renal  inflammation.  They  are  probably  formed  by  the  coalescence  of 
altered  epithelial  cells. 

(3)  Casts  Formed  from  Substances  Excreted  by  the  Kidney. 

In  cases  of  long  continued  jairndice  there  are  found  dark  gi’anular 
casts  containing  bile  pigment.  Crystals  of  uric  acid  are  sometimes  found 
in  the  kidney,  especially  in  infarcts.  In  cases  of  gi’anular  contracted 
kidney  yellowish  dejjosits  of  acid  urate  of  soda  are  found  in  the  tubules. 
Casts  of  calcium  carbonate  ocerrr  in  cases  of  osteomalacia.  Sometimes 
epitheli.al  casts  undergo  calcification,  especially  in  the  collecting  tubules. 

NEPHRITIS. 

This  signifies  inflammation  of  the  kidney,  a condition  which  is  the 
most  prominent  feature  in  “ Bright’s  disease.”  The  kidney  may  be  looked 
ujxm  as  composed  of  three  main  groups  of  structures  : — (1)  VascuLar 
structures ; (2)  Connective  tissue  and  lymphatics  ; and  (3)  Tubules  and 
the  epithelium  lining  them.  The  changes  in  each  of  these  structures 
manifested  in  nephritis  will  now  be  considered  in  detail. 

I.  Changes  produced  in  the  vascular  structure  by  inflam- 
mation.— All  the  vessels  of  the  kidney  become  engorged : the  hyiHiraunia 
is  8j)ecially  marked  in  the  Malpighian  bodies  and  adjacent  capillaries  ; 
frequently  some  of  the  glomerular  cjipillaries  ruj)ture,  and  blood  escapes 
into  the  tubides.  Along  with  the  hyj)eru,‘mia,  there  occura  transudation 
of  lymph  fiom  the  capillaries  into  the  tubules  (causing  the  production 
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of  hyaline  aists  and  albuminous  mine)  and  in  the  connective  tissue 
between  the  tubules.  Leucocyte  emigration  also  takes  place,  and  in  the 
cortex  is  most  marked  in  the  vicinity  of  the  glomenili  and  along  the 
interlobular  vessels.  Only  in  extreme  civses  is  it  well  mai'ked  between 
the  tubules,  in  the  medulla  the  emigration  occurs  around  the  bundles 
of  straight  vessels.  Hyaline  degeneration  attacks  the  vessel-walls, 
es])ecially  the  afferent  arterioles,  sometimes  also  the  glomerular  capil- 
laries (well  seen  in  fevera).  Along  with  this  there  is  often  marked 
connective  tissue  proliferation  in  the  middle  coat.  As  the  inflammation 
becomes  chronic,  both  periarteritis  .and  endarteritis  occur  ; a diffuse 
fibrous  induration  surrounds  the  ves.sels  and  spreads  into  the  neighbour- 
ing structures.  The  epithelial  cells  of  the  glomeruLar  c<apillaries  and 
the  connective  tissue  cells  between  the  capillaries  become  swollen,  pro- 
liferate, and  sometimes  lead  to  obstruction  of  the  capillary  tuft  Fre- 
quently, also,  the  biisement  membniue  of  Bowman’s  capsule  swells, 
and  the  epithelial  cells  lining  the  capsule  .and  on  the  tuft  proliferate  and 
form  niiisses  of  cells,  between  which  connective  tissue  fibres  develop. 
The  c.apillary  tuft  becomes  adherent  to  the  c.apsule,  and  ultimately  in 
extreme  cases  the  glomerulus  becomes  obliterated  by  fibrous  tissue. 
When  the  condition  h.as  re.ached  this  st.age  there  is  gre.at  thickening  of 
Bowman’s  capsule,  and  much  fibrous  induration  around  it. 

II.  Interstitial  changes.— Lymph  exud.ation  .and  a certain  .amount 
of  leucocyte  emignation  occur  around  the  vessels  into  the  spaces  between 
the  tubules.  At  .an  early  stage,  proliferation  of  the  intei-tubular  con- 
nective tissue  commences,  .and  this  in  time  tends  to  produce  degeneration 
and  atrophy  of  the  tubules.  Another  theory  is  that  the  interatitial 
ch.anges  are  the  sequel  of  catan-hal  ch.auges  in  the  tubules. 

III.  Changes  in  the  Tubules.-  These  are  speci.ally  prominent  in 
the  most  highly  org.anized  parts  of  the  tubules,  viz., — in  the  epithelium 
of  the  convoluted  tubides,  .and  of  the  looped  tubules  of  Henle.  In  the 
convoluted  tubules  there  first  occurs  the  process  of  cloudy  swelling, 
followed  by  prolifer.ation,  granular  degenenation,  aiuTdetacnment  of  the 
cells,  which  form  masses  blocking  up  the  tubules.  The  jil.ace  of  the 
original  cells  is  taken  by  new  cells  of  iiTegular  form  .and  size,  which  in 
their  turn  are  constantly  being  cast  off  .and  replaced.  The  det.ached 
ej)ithelium  forms  casts,  which  are  carried  .along  the  couree  of  the  tubules 
and  become  discharged  in  the  urine.  The  cells  frequently  undergo 
r<aj)id  fatty  or  granular  degener.ation  (fatty  and  gi'anular  cjists) ; in  other 
c.ises  they  >mdergo  colloid  degeneration,  and  become  fused  into  homo- 
geneous m.asses  (colloid  casta) ; some  of  the  disintegi'ated  cabin  hal  cells 
become  absoi  bed. 

Later  on,  fresh  changes  occur  in  the  convoluted  tubules  : either  (1) 
the  tubules  atrophy,  or  (2)  i-ep.air  takes  place — the  lining  of  the  tubules 
being  formed  by  small  flattened  cells  which  h.ave  developed  from  the 
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original  epithelium.  In  chronic  cases,  these  changes  are  iiccompanied 
by  interetitial  nephritis,  and  sometimes  by  swelling  of  the  basement 
membrane.  In  catarrh  of  the  looped  tubules  of  llenle  the  changes  are 
almost  identical.  In  catjirrh  of  the  collecting  tubules  the  epithelial 
cells  which  develop  are  smaller,  and  there  is  a less  degree  of  detachment 
of  the  cells. 

Inflammation  may  attack  the  different  structures  of  the  kidney  in 
different  degrees  : when  the  glomeruli  and  veasels  are  chiefly  aflected, 
the  process  has  been  &dled  “ glomerulo-nephritis  ” ; where  the  tubules 
are  chiefly  affected  it  is  called  “ aitarrhal,  parench3Tnatous,  or  desqua- 
mative nephritis  ” ; where  the  intei-tubular  tissues  are  most  affected  it 
is  called  “ acute  or  subacute  interstitial  nephritis.” 

I.  ACUTE  NEPHRITIS. 

Cause. — Generally  some  irritant  conveyed  by  the  blood  ; certain 
fevei-s  and  blood  di.seases,  e.g.,  scarlatina,  septicajmia,  &c. ; poisoning  by 
cantharides,  turpentine,  etc. 

Scarlet  Fever  is  one  of  the  commonest  causes  of  acute  nephritis, 
especially  in  children,  and  it  produces  microscopic  changes  in  the  kidneys 
exactly  corresponding  to  those  just  described.  In  the  acute  stage  the 
kidney  is  enlarged  (e.specially  at  the  coilex),  very  soft,  and  intensely 
congested  ; frequeiitly  hoemorrhages  are  to  be  seen,  especially  beneath 
the  capsule  and  at  the  bases  of  the  pyramids.  Microscopically,  the 
changes  are  those  of  acute  nepludtis,  with  usually  a marked  degree  of 
hyaline  degeneration  in  the  vessel  walls.  In  the  majority  of  cases  the 
inflammation  subsides,  and  leads  to  no  farther  results.  Sometimes, 
however,  the  inflammation  advances  and  develops  into  Post-Scarlatinal 
Nephritis,  which  usually  sets  in  during  convalescence  from  the  fever. 
Tlie  kidney  is  now  only  slightly  enlarged  ; of  firm  consistence  ; capsule 
normal ; suface  smooth,  pale  in  colour,  and  more  translucent  than  noiTual. 
On  sectioTi,  the  supei’ficial  cortex  is  slightly  atroj)hicd  and  mottled  with 
dark  points  corresponding  in  position  to  the  enlarged  glomeruli.  The 
inteiq)yramidal  cortex  is  gi-eatly  swollen,  pale,  with  yellow  mottling,  and 
dark  sjwts  scattered  through  it  as  in  the  superficial  cortex.  Microscopi- 
cally the  chief  changes  are  found  in  and  around  the  glomendi,  and 
con-espond  to  those  already  described  ; briefly  they  are  as  follow.s, — 
leucocyte  emigi-ation  around  the  vessels,  and  extending  round  the 
glomeruli  ; proliferation  of  cells  in  the  glomerulus  and  lining  Bowman’s 
c.ap.sule ; swelling  of  the  cap.sule ; changes  in  the  tubules  oidy  to 
a slight  degi'ce,  iis  a nde,  but  in  other  wises  there  is  intense  catarrh  ; 
similarly  there  is  a vaiiable  amount  of  inteistitial  change.  The  con- 
dition may  ultimately  resemble  that  of  the  granular  contracted  kidney. 

There  is  a rarer  form  of  nephritis  occurring  in  scarlet  fever  com- 
plicated with  pyoemia,  in  which  the  kidney  (especially  the  cortex) 
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becomes  greatly  swollen,  pale  in  colour,  and  very  soft.  Microscopically, 
glomerular  changes  are  found  in  an  advanced  degree,  along  with  intense 
inflammation  in  the  other  structures. 

In  OPdinary  acute  nephritis  the  kidney  is  enlarged,  the 
capsule  tense  and  strips  very  readily.  The  surface  is  pale  and  mottled 
with  prominent  stellate  veins.  On  section,  the  cortex  is  swollen  in  both 
its  layer’s  and  luus  usually  a pale  mottled  appearance,  but  the  congested 
glomeruli  and  vessels  stand  out  as  pink  points  and  lines.  Sometimes 
minute  ecchymoses  are  seen  in  the  coi-tex.  The  microscopic  changes 
have  been  already  described. 

II.  SUBACUTE  NEPHRITIS 

May  be  primai’y  or  may  follow  an  acute  attack.  The  most  marked 
changes  arc,  as  a rule,  in  the  interstitial  tissues. 

Naked  eye  Characters.— The  organ  is  enlarged  and  of  firm  con- 
sistence ; capsule  normal.  On  section,  the  surface  presents  a pale 
mottled  appearance,  with  yellowish  streaks  due  to  fatty  degeneration. 
The  superficial  cortex  is  somewhat  atrophied,  while  the  deep  cortex  is 
swollen.  The  Malpighian  bodies  are  not  prominent.  Occasionidly  a 
few  small  cysts  are  to  be  found. 

Microscopically,  there  is  found  increased  intei’stitial  connective 
tissue  fomiation,  which  occurs  principally  in  the  regions  of  the  inter- 
lobular arteries  and  glomendi  in  the  form  of  dense  patches  of  connective 
tissue  (often  very  cellular),  causing  sepai’ation  of  the  tubules  from  each 
other  ; between  these  patches  the  kidney  tissue  is  comparatively  normal 
and  open.  Many  of  the  glomerali  themselves  undergo  fibi’ous  degenera- 
tion and  atrojjhy ; while  those  in  the  more  open  tissue  often  appear 
perfectly  normal.  The  tubules  al.so  suffer,  and  cither  pi-eseut  the 
appearances  of  chronic  catarrh  or  have  undergone  atrophy.  Increased 
connective  tissue  gi’owth  also  occura  in  and  around  the  vessel  w'alls, 
both  periarteritis  and  endarteritis  being  present  in  advanced  ca.ses. 
Ultimately  these  changes  lead  to  a condition  closely  resembling  the 
gi-anular  contracted  kidney. 

HI.  CHRONIC  INTERSTITIAL  NEPHRITIS. 

(Synonyms  : Granular  Contilvctkd  Kidney,  Cirrhotic  Kidney, 

Gouty  Kidney.) 

This  may  Idc  a sequel  of  acute  or  sub-acute  nephritis.  In  some  cases 
it  results  from  a slow  process  of  degeneration  accompanied  by  arterial 
sclerosis  throughout  the  body  ; this  may  be  simply  a senile  change,  or 
may  be  associated  with  gout,  lead  poi.soniug  or  chi-onic  alcoholism.  The 
onset  of  the  disease  is  insidious  ami  its  couise  extremely  slow. 

Naked  eye  Chapaeters. — The  kidney  is  greatly  reduced  in  size. 
The  capsule  is  thickened  and  firmly  adherent  to  the  kidney  ami  also  to 
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the  smTouiidinjf  fat.  On  attempting  to  strip  otV  the  capsule,  it  separates 
in  layei's,  and  cannot  be  completely  removed  without  biinging  with  it 
portions  of  the  cortex.  The  sui  face  of  the  kiilney  is  extremely  granular, 
and  feels  like  morocco  leather,  being  studded  over  with  minute  piejec- 
tions  about  the  size  of  a pin  head,  each  of  which  is  pale  in  the  centre 
and  is  surrounded  by  a redder  injected  furrow.  In  the  cortex  are 
numerous  cysts,  varying  in  size  from  very  minute  cavities  to  othem  as 
large  as  a walnut ; these  cysts  contain  a serous,  seldom  bloody,  fluid. 
Reddish  points  are  also  s&ittered  over  the  coi-tex,  these  being  crystals 
of  uric  acid  or  .sodium  urate.  The  sui>erlici;il  cortex  is  extremely 
narrowed ; in  the  earlier  stiges  the  inter-pyiamidal  cortex  is  often 
swollen,  in  advanced  cases  it  becomes  atrophied.  The  normal  regular 
striation  of  the  cortex  is  either  filtogether  obliterated  or  has  become 
tortuous  and  inegular  ; the  inter-lobular  arteries  are  also  tortuous  and 
thickened.  The  colour  of  the  organ  varies  ; usually  it  is  dark  red,  but 
occssionally  it  is  very  pale.  There  is  often  an  abnonnaUy  large  amount 
of  fat  in  the  hilus  of  the  kidney. 

Microscopical  appearance.— The  changes  are  most  mai-ked  to- 
wards the  surface  of  the  cortex.  Passing  inwards  from  the  depressions 
on  the  surface  of  the  cortex,  there  are  wedge-shaped  masses  of  dense 
fibrous  tissue — the  base  of  the  wedge  towards  the  surface  ; these  masses 
correspond  to  the  lines  of  the  interlobular  vessels.  Between  the 
masses  there  are  more  open  patches  in  which  the  tubules  are  either 
normal  in  size  or  dilated.  The  denser  bands  are  composed  of  fibrous 
tissue,  in  the  centre  of  which  is  the  thickened  and  tortuous  iuter-lobulai' 
aitery  : the  Malpighian  bodies  have  lost  their  regular  arrangement  and 
are  grouped  together  more  closely  than  normid ; they  show  various 
stages  of  degeneration  and  atrophy.  In  the  dense  bands  are  also  seen 
sections  of  atrojihied  convoluted  tubules  lined  with  flattened  cells.  The 
arteries  show  great  thickening  in  all  their  coats. 

As  regards  the  Malpighian  bodies,  their  capsule  is  thickened  and 
laminated,  anil  is  adherent  to  the  tuft  of  capillaries,  the  latter  being 
sometimes  atrojihied,  sometimes  still  patent ; tlie  afferent  arter  iole  is 
much  thickened  ; the  thickening  may  spread  to  the  basement  membnuie 
of  the  tubule,  so  as  to  obstruct  the  outlet  of  the  glomeridus,  thus  leading 
to  the  formation  of  a cyst.  Cysts  in  granular  contracted  kidney  may  be 
produced  (1)  by  dilatation  of  glormeruli  as  above  ; (2)  by  dilatation  of 
tubules,  caused  by  their  constriction  owing  to  twisting  or  formation 
of  casts,  especially  colloid  casts.  A considerable  length  of  tubule 
may  be  dilated  into  a cyst,  or  a series  af  small  cysts  may  be  formed  in  a 
tubule.  The  cysts  vary  in  size  ; the  small  ones  contain  colloid 
material,  the  lar  ger  ones  contairr  a mucoid  or  bloody  fluid  ; the  ejritheliuur 
lining  the  cysts  is  llattened  and  atr  ophied. 

(Jranulur  contracted  kidney  is  associated  with  hypertrophy  of  the 
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left  ventricle  of  the  heart,  thickening  of  vessels  throughout  the  body, 
and  freijuently  with  cerebral  ha;moiThage. 

IV.  SUPPURATIVE  NEPHRITIS. 

Suppuration  in  the  kidney  is  most  commonly  disseminated,  but 
sometimes  there  are  localized  abscesses  {e.g.,  sui)puration  of  cyst,  or  in 
pyiemia). 

Causes  of  suppurative  nephritis.— (1)  Carriage  of  masses  of  fibrin, 
etc.,  containing  bacteria  into  the  ve&sels  of  the  kidney,  and  their  lodgment 
there  giving  rise  to  intense  inflammation,  e.g.,  in  pyaemia,  ulcerative 
endocarditis,  etc.  (2)  Irritation  by  septic  urine,  e.g.,  in  cases  of  cystitis. 
This  gives  rise  to  “ surgical  kidney  ” or  .suppurative  pyelo-uephritis. 

In  pyamia,  abscesses  of  tlie  kidney  are  not  common  ; they  may  be 
multiple  or  solitary,  and  affect  one  or  both  kidneys.  They  are  chiefly 
situated  in  the  cortex,  and  form  wedge  shaped  mas.ses  near  the  surface. 

Abscesses  in  the  kidney  occurring  in  the  course  of  ulcercUive  endo- 
carditis are  usually  in  the  form  of  numerous  minute  wedge  shajicd  masses 
in  the  cortex,  surrounded  by  a zone  of  intense  injection.  The  whole 
organ  is  much  enlarged  and  softened. 

Surgical  Kidney,— “ Suppurative  pyelo-nephritis  ” or  “dissemi- 
nated suppurative  nephritis.”  In  this  condition  both  kidneys  are,  as  a 
rule,  affected,  one  usually  more  so  than  the  other.  It  is  commonly  asso- 
ciated with  disease  of  the  bladder  and  of  the  pelvis  of  the  kidne}’.  The 
pelvis  is  frequently  dilated  and  acutely  inflamed.  The  inflammation 
may  be  limited  to  the  calices,  or  may  be  more  widespread  : its  mucous 
niembi-ane  is  congested,  and  covered  with  a layer  of  muco-pus  and 
eailhy  phosphates.  The  urine  is  often  ammoniacal.  In  the  early  stage 
the  kidney  is  swollen  and  congested  ; capsule  strips  readily.  On  the 
suilace  are  yellowish  points,  either  scattered  or  in  small  gi'oups,  project- 
ing above  the  surface  and  surrounded  by  a zone  of  injection  : the  rest 
of  the  surface  appears  normal.  As  the  case  progresses,  these  yellow 
spots  increase  in  number.  On  section  the  projections  are  foimd  to 
correspond  with  small  linear  areas  of  suppui-ation  in  the  cortex,  which 
are  surrounded  by  hitense  injection.  Similar  areas  are  found  through- 
out the  cortex  and  medulla. 

Microscopically,  there  is  found  intense  inflammation,  with  abundiuit 
leucocyte  emigration  around  the  interlobular  arteries  and  glomeruli. 
The  epithelium  of  the  tubules  is  in  a condition  of  cloudy  swelling.  As 
the  process  advances,  the  whole  of  the  tissues  become  iufilti-ated  with 
leucoc3des,  necrosis  occui-s,  and  small  abscesses  are  formed.  In  the 
medulla  similar  changes  occur.  Numerous  bacteria  are  found  in  the 
abscesses,  as  well  as  in  the  tubules  and  ve.ssels.  In  more  advanced 
stages  the  abscesses  are  larger  and  ragged  ; the  kidney  is  often  one  muss 
of  abscesses,  and  some  of  these  coinmuniciite  with  the  pelvis  of  the 
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kidney.  The  condition  is  almost  invariably  fabil,  especially  when 
bilatend.  If  unilateral,  cure  sometimes  results,  the  kidney  becomes 
conti’acted  and  adherent  to  surrounding  structures,  and  the  abscesses 
dry  up  iind  form  caseous  masses. 

Pathology. — Most  pi'obably  it  is  due  to  the  entrance  of  bacteria  into 
the  kidney,  probably  through  the  vessels.  Formerly  it  was  held  that 
the  bacteria  travelled  along  the  tubules  to  the  cortex,  but  this  is  doubt- 
ful, as  the  inflammation  chiefly  occuis  round  the  vessels.  Other  theories 
iis  to  causation  : — (I)  Rupture  of  over-distended  glomeridi  iiud  escape  of 
urine  into  the  surrounding  tissues  ; (2)  Absorption  of  putrid  urine  from 
the  pelvis ; (3)  Ordinary  pyajmic  abscesses ; (4)  Reflex  irritation  from 
neck  of  bladder. 

Pyonephrosis,  or  abscess  in  the  pelvis  of  the  kidney.  This  is  due 
to  irritation  in  the  pelvis,  sometimes  caused  by  calculi  (especially  oxalic). 
Inflammation  is  set  up,  sometimes  attended  by  luemoiThage,  and  fol- 
lowed by  ulcei-ation  and  suppuration.  The  calculus  may  block  the 
ureter  completely ; sometimes  it  passes  entirely  or  in  part  into  the 
bladder.  Another  cause  of  pyoneplu'osis  is  over  distension  of  the  irelvis, 
brought  about  in  the  same  way  as  hydronephrosis.  The  pus  does  not 
escape  by  the  ureter,  but  burrows  through  the  surrounding  tissues  in 
various  directions. 

Perinephritie  abscesses  have  usually  no  organic  connection  with 
the  kidney.  Sometimes  they  are  caused  by  the  extension  of  suppura- 
tion from  the  kidney,  and  in  some  cases  appear  to  be  due  to  the  rupture 
of  a cyst  on  the  surface  of  the  kidney. 

TUBERCULOSIS. 

In  general  acute  tuberculosis,  the  kidney  becomes  the  seat  of 
miliapy  tubercles.  These  are  distributed  in  considerable  number's 
throughout  the  cor-tex  of  the  organ,  a few  being  found  in  the  medulla. 
In  a section  of  the  kidney  they  are  seen  to  be  disposed  in  groups,  and 
frequently  exhibit  a linear  ar-rangement  radiating  from  the  periphery 
irrwards.  They  are  grey  and  tr-anslucent,  soft  and  prominent  above  the 
sur  face  of  section  ; and  they  are  very  liable  to  early  caseation.  The 
growth  of  the  granulatiorrs  commences  around  the  interlobular-  ar-teries. 

Renal  phthisis  or  tubercular  pyelo-nephritis  is  a local  mani- 
festation of  tubercirlosLs,  involvirrg  the  kidrrey  and  urinar-y  tract  as  well 
as  the  internal  organs  of  generation.  The  disease  is  commorrer  in  males 
than  femalea  In  the  former,  it  originates  in  the  kidney  or  in  the 
epididymis  of  the  testicle,  and  spreads  by  direct  contirruity.  As  a rule 
only  one  kidney  is  involved,  but  the  second  one  may  become  affected 
by  direct  extension  from  the  other  by  way  of  the  m-eter  and  base  of 
the  bladder. 

Morbid  Anatomy.— In  the  kidne>j,  the  process  starts  either  in  tho 
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mucous  membrane  of  the  pelvis  or  calices,  or  in  the  pai)illa>,  and  develops 
the  phenomena  of  tubercular  ulceration.  It  oilginates  in  tubercle 
grimulations,  which  grow  in  large  numbers  and  ulcerate  as  soon  as  they 
are  formed.  As  a result  of  this,  the  pelvis  and  calices  become  dilated 
into  large  pouches  with  ragged  caseous  walls,  while  the  kidney  substance 
becomes  more  or  less  riddled  with  small  c;ivities  (resembling  phthisical 
cavities),  having  caseous  ill-defined  walls  and  soft  putty-like  material  in 
their  interior.  In  consequence  of  these  changes,  the  kidney  becomes 
enlarged  and  irregular  in  shape  ; the  capsule  is  firmly  adherent  to  the 
surface,  and  the  surrounding  tissues  are  as  firmly  attached  to  the 
capsule.  It  is  not  uncommon  for  one  of  the  cavities  to  open  on  the 
surface  and  cause  an  abscess  in  the  lumbar  region.  The  ureter  is 
thickened  and  cord  like.  Its  mucous  membrane  is  especially  involved, 
being  infiltrated  with  the  tubercles  and  extensively  irlcerated.  The 
tube  becomes  blocked  with  the  caseous  debris,  and  this  is  no  doubt  a 
factor  in  promoting  the  dilatation  of  the  pelvis — the  pas.sage  of  urine 
being  impeded.  The  bladder  exhibits  tubercular  infiltration  at  its  base, 
chiefly  between  the  ureters.  Ulceration  may  follow  : the  ulcei’s  ai'e 
quite  superficial,  and  exhibit  pale  coloured  edges. 

SYPHILIS. 

The  kidney  is  rarely  the  seat  of  syphilitic  lesions,  but  syphilis  is  an 
importiuit  ciiuse  of  waxy  disease  in  the  kidney,  and  in  particular  that 
form  associated  with  iuteintitial  nephritis. 

LEUCOCYTHHiMIA. 

{v,  page  89.) 

The  kidney  frequently  becomes  affected  in  this  disease.  The  organ 
in  advanced  cases  exhibits  a dull  white  colour,  relieved  by  red  spots  due 
to  capillary  hoomorrhage.  These  hannorrhages  are  often  very  numerous, 
and  occur  under  the  capsule  as  well  as  in  the  substance  of  the  organ. 
Microscopicjilly,  one  finds  an  enormous  infiltr.ation  of  leucocytes  in  the 
remil  tissue,  separating  the  tubules.  Many  of  the  vessels  are  actually 
obstructed  with  the  cells,  and  this  “ leucocyte  thrombosis  ” appears  to 
give  rise  to  the  hsomorrhages.  Notwithstanding  these  changes,  the 
function  of  the  organ  may  be  canied  on,  though  imperfectly. 

TUMOUKS. 

(1).  Primapy. — Of  simple  tumours,  fibromata  are  the  commonest. 
They  usually  grow  in  the  papiUie,  where  they  form  minute  circular 
nodules,  firm  mid  translucent.  They  are  .apt  to  be  mistaken  for  tuber- 
cles, but  the  latter  rarely  infest  the  iiapilhe,  .and  careful  ex.amination 
en.ables  one  to  recognize  their  distinctive  char.actei-s.  Of  imdigmuit 
tumours,  cancer  occasionally  develojis  primarily  in  the  kidney.  It  gene- 
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rally  attiicks  only  one  kidney,  forming  a soft  encephaloid  tumour  which 
may  involve  the  whole  or  only  part  of  the  organ.  It  is  very  liable  to 
aiuse  erosion  of  blood-vessels,  resulting  in  htematuria.  Cancerous 
emboli  are  also  apt  to  be  airried  to  the  lungs,  setting  up  a secondary 
growth  there.  In  the  second  place,  lympho  sarcoma  sometimes  originates 
in  the  kidney.  It  is  often  mistoken  for  cancer  in  children. 

(2).  Secondary. — The  kidney  is  not  a common  site  for  secondary 
gi'owths.  Cancer  and  sarcoma  are  both  occiisionally  found. 

PARASITES. 

Various  vegetable  pju-asites  are  found  in  the  kidney.  In  cases  of 
anthmx,  the  bacillus  anthracls  is  found  in  the  capillaries  of  the  glomeruli, 
also  in  the  tubules.  In  the  latter  situation,  the  jirocess  of  spore  for- 
mation may  be  observed.  The  actinomyces  fungus  sometimes  sets  up 
secondary  growths  in  the  kidney. 

Hydatids  occiisionally  infest  the  kidney.  One  cyst  only  is  formed, 
resembling  that  in  the  liver.  The  fllaria  sanguinis  hominis  is  sometimes 
found  in  the  vessels  and  lymphatics : it  gives  rise  to  chyluria.  An 
organism  which  is  found  in  tropical  climates  iind  now  recognized  as  an 
exciting  cause  of  haomaturia  is  the  Bilharzia  hmmatobium.  It  inhabits 
the  pelvis  of  the  kidney. 


RENAL  CALCULI. 

Calculi  are  concretions  of  the  normal  or  abnormal  solid  constituents 
in  the  urine.  Tliey  ai’e  usually  formed  in  the  pelvis  of  the  kidney, 
filthough  no  doubt  they  very  often  originate  in  the  tubules,  and  are  dis- 
charged into  the  jrelvis,  where  they  increase  in  size  by  successive  depo- 
sitions of  solid  particles  on  their  exterior.  They  may  continue  to  grow 
within  the  pelvis,  or  be  carried  along  the  ureter  to  the  bladder,  and 
gi’ow  larger  there.  Very  often  small  calculi  are  evacuated  through  the 
urethra  during  the  act  of  micturition. 

Under  certain  circumstances  we  find  solid  concretions  in  the  urini- 
ferous  tubules.  When  children  die  within  the  firet  two  weeks  of  their 
existence,  an  examination  of  the  kidney  very  often  reveals  quantities  of 
amorphous  mates  within  the  tubules,  particularly  towards  the  apices  of 
the  pyiamids.  The  urates  are  maiidy  compounds  of  ammonia  and  uric 
acid,  and  they  appear  to  the  naked  eye  as  yellow  or  reddish  lines,  con- 
verging to  the  apex  of  the  pyramid.  lame  salts  arc  deposited  in  the 
same  situation  in  certain  bone  diseases,  a fact  already  refen-ed  to  as  an 
example  of  calcareous  metitstjusis  {v.  page  5).  The  deposit  imparts  an 
apiiearance  of  white  stieaks  along  the  course  of  the  tubules.  Again,  in 
the  case  of  newly  born  chiliben  dying  of  jaundice,  the  biliary  colouring 
matter  is  found  dejiosited  in  crystalline  fonn  in  the  tubules. 

In  the  disejise  of  gout,  crystalline  masses  of  urate  of  .soda  are 
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deposited  (among  other  situations)  in  the  connective  tissue  of  the  kidney 
{v.  page  10). 

Calculi  in  the  pelvis  of  the  kidney  are  of  varying  composition,  and 
generally  contain  more  than  one  substance.  The  most  frequent  con- 
stituents are  uric  acid,  phosphates,  and  oxalate  of  lime.  The  cause  of 
the  deposition  of  calculi  is  not  always  apparent,  but  it  is  certain  that 
uric  acid  and  oxalate  of  lime  can  only  be  precipitated  from  acid  urine, 
and  phosphates  from  alkaline  urine.  An  excess  of  any  of  these  substances 
in  the  urine  favoui’s  their  precipitation.  Uric  acid  calculus  is  the 
commonest.  It  usually  presents  the  appearance  of  a small  round  or 
oval  stone  with  a finely  gi’auular  surface,  of  hard  consistence,  yellow  or 
red  in  colour.  When  these  exist  in  considerable  number,  they  constitute 
what  is  popularly  known  as  “ gravel.”  But  gravel  does  not  as  a mle 
consist  of  pure  uric  acid  : the  latter  is  generally  mixed  with  oxalate  of 
lime,  the  two  sometimes  forming  alternate  layera.  In  some  instances, 
uric  acid  crysbils  aggi-egate  into  lai'ge  masses,  which  may  completely 
fill  up  and  distend  the  pelvis  and  calices.  Such  calculi  cause  gi-adual 
destniction  of  the  kidney  substance  by  their  presence,  and  besides  they 
are  liable  to  get  fractured,  lacerate  the  kidney,  imd  cause  hajmon-hage 
into  tlie  bladder.  Urates  very  rarely  form  calculi  alone  ; but  they  are 
frequently  found  in  combination  with  uric  acid.  Oxalate  of  lime  forais 
a component  i)art  of  many  calculi,  including  gi-avel  stones.  The  cjdculus 
proper  is  a I’ounded  ball,  grey  or  dark  brown  in  colour,  and  tuberculated 
on  the  surface  like  a mulberry.  Hence  it  is  generally  spoken  of  as  the 
“ mulberry  calculus.”  It  is  very  hard  and  heavy  for  its  size.  The 
phosphatic  calculus  is  very  common.  It  nearly  alwaj^  consists  of  trijile 
phosphate  of  ammonium  and  magnesium,  i-arely  of  ailcic  phosphate, 
and  often  has  a nucleus  of  uric  acid.  “ The  phosphates  are  deposited 
from  alkaline  urine  as  a light,  bulky,  white  sub-stance,  which  is  commonly 
veiy  brittle.”  This  calculus  is  more  frequently  found  in  the  blaxlder 
than  in  the  kidney.  Cystin  calculi  are  somewhat  rare,  occurring  in 
individuals  who  are  subjects  of  “ cystiumda.”  That  term  signifies  a con- 
dition in  which  crystals  of  cystin  are  present  in  the  urine,  at  the  expense 
of  uric  acid  in  some  degree.  Under  the.se  circumstances,  calculi  are 
prone  to  form  in  the  pelvis  of  the  kidney  or  in  the  bladder.  They  are 
oval  in  shape,  yellowish  in  colour,  with  a crystalline  gi-auular  surface, 
and  possess  the  consistence  of  wax.  The  typical  hexagonal  plates  or 
prisms  may  be  detached  from  the  surface,  but  sometimes  the  calculus 
has  a coating  of  phosphates. 

Effects  of  calculi  on  kidney.— (l)  Atrophy  of  the  kidney  sub- 
stance, and  ulceration  of  the  pelvis  and  calices,  often  leading  to 
h.'cinaturiiu  (2)  Pyelitis— inflammation  of  the  j>elvis.  Tliis  may  become 
sui)i)urative.  (3)  Obstruction  to  the  outflow  of  urine,  and  consequent 
hydronephrosis. 
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//.  The  BLADDER. 

DILATATION. 

Of  the  bladder  re.sults  from  (1)  obstruction  to  the  outflow  of  urine 
through  the  urethra,  or  (2)  paralysis  of  the  muscular  coat,  or  (3)  catarrh  of 
the  mucous  membrane.  The  obstruction  may  be  due  to  (a)  enlargement 
of  the  prostate  gland,  (6)  stricture  of  lu’ethra,  either  of  which  will  cause 
hypertrophy  of  the  muscular  coat  in  addition  to  dilatation.  The  presence 
of  calculi  or  tumour  growths  may  also  induce  hypertro2)hy  of  the  bladder 
wall. 

When  the  muscular  coat  is  markedly  hypertrophied,  a magnified 
view  is  obtained  of  the  interlacing  bands  of  fibres,  which  are  greatly 
thickened  and  veiy  prominent  beneath  the  raucous  membrane,  so  that 
the  interior  of  the  bladder  bears  a resemblance  to  the  internal  surface 
of  a ventricle  of  the  heart.  The  depressions  between  the  muscular 
bands  come  to  fornx  pouches,  which  often  project  beyond  the  serous  coat 
of  the  bladder,  so  as  to  form  diverticula.  The  urine  stagnates  in  these 
sacs,  and  decomposes,  with  the  result  that  inflammation  is  set  up.  This 
allows  of  still  further  distension.  Such  a diverticulum  has  been 
frequently  found  behind  the  bladder,  in  some  instances  being  larger  than 
the  bladder  itself.  Deposits  of  jAosphates  take  place  in  the  sac,  and 
calculi  may  form.  Sometimes,  the  inflammation  which  is  set  up  weakens 
the  wall  to  such  an  extent  that  the  wall  of  the  sac  niptures,  allowing  of 
extravasation  of  urine  into  the  peritoneum.  The  urine  in  the  sac  being 
septic,  this  terminates  fatally  by  way  of  acute  peritonitis. 

MALFORMATIONS. 

There  are  two  malformations  of  the  bladder  which  are  worthy  of 

note. 

1.  Extroversion  of  the  bladder  is  a condition  where  the  anterior 
abdominal  wall  is  deficient  above  the  pubis,  the  bladder  being  represented 
by  its  posterior  wall  which  fills  up  the  gap  in  the  abdomen.  The 
raucous  surface  of  the  blatlder  wall  is  thus  exposed  to  the  air,  and  the 
urine  which  trickles  from  the  orifice  of  the  ureters  escapes  over  the  pubis, 
there  being  no  receptacle  for  it.  This  leads  to  excoriations  in  the  skin, 
and  besides  the  mucous  membrane  is  in  a state  of  chronic  inflammation. 

The  extroversion  is  always  associated  with  other  defects  of  the 
generative  organs. 

2.  Patency  of  Urachus. — The  urachus — which  is  the  i>ersistent 
fibrous  remnant  of  a portion  of  the  allantois — occasionally  does  not  close 
when  its  fetal  function  is  fulfilled,  but  continues  to  exist  as  a patent 
tube.  Tins  is  generally  the  result  of  some  obstruction  in  the  urethra. 
In  conset^uence  of  its  jiatency,  tlie  urine  escapes  through  tlie  urachu.s,  by 
way  of  the  umbilicus.  Sometimes  the  urachus  dilates  into  a cyst,  lying 
above  the  bladder. 
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CYSTITIS, 

Or  inflammation  of  the  Bladder,  is  nearly  always  due  to  the  agency 
of  bacteria,  which  produce  decomposition  changes  in  the  urine  and  lead 
to  irritation  of  the  mucous  membrane.  In  a large  number  of  cases, 
bacteria  are  introduced  into  the  bladder  on  a catheter,  which  has  not 
been  rendered  aseptic.  But  in  addition,  there  is  generally  some  lack  of 
vitality  in  the  bladder  wall  which  favours  the  growth  and  development 
of  these  organisms,  for  the  passage  of  a dirty  catlieter  does  not  by  any 
means  invariably  set  up  cystitis.  The  virus  of  gonorrlioea  may  reach 
the  mucous  membrane  of  the  bladder  and  give  rise  to  inflammation,  and 
the  presence  of  a calculus  tends  to  have  a similar  effect. 

Characters. — The  inflammation  is  of  a catarrhal  nature,  and 
may  be  attended  with  ulceration.  In  chronic  cases,  the  mucous  mem- 
brane becomes  thickened  and  pigmented  of  a deep  livid  line.  Irregular 
ulceration  occurs,  and  there  is  a deposit  of  triple  phosphates  on  the  sur- 
face. The  muscular  coat  may  hypertrophy  ; and  this  is  always  the  case 
when  a stricture  exists.  There  is  at  the  same  time  a proliferation  of 
fibrous  tissue  which  leads  to  cicatricial  contraction  of  the  walls  of  the 
bladder. 

The  urine  very  often  becomes  purulent  in  acute  cystitis.  In  chronic 
cases,  it  assumes  a thick  and  gelatinous  character  owing  to  the  action  of 
the  alkaline  urine  on  the  pus  and  other  albuminous  constituents  of  the 
inflammatory  exudation.  Microscopic  examination  of  the  urine  reveals 
(1)  pus  corpuscles,  (2)  epithelium,  (3)  crystals  of  triple  phosphate  and 
(4)  bacteria. 

TUMOUES. 

Simple. — The  only  tumour  of  importance  is  papilloma.  It  in- 
variably grows  from  the  base — where  the  urine  is  mostly  in  conbict — 
and  assumes  the  form  of  delicate  villous  processes  (which  are  very  prone 
to  bleed)  or  a prominent  warty  mass.  Other  forms  of  tumour  are 
occasionally  found,  and  they  all  tend  to  assume  a jjapillomatous  form. 

Malig'nant. — Various  forms  of  cancer  gi-ow  in  the  bladder. 
Primary  cancer  usually  exhibits  a villous  character,  and  the  villi  are 
very  liable  to  ulcerate  and  bleed.  Secondary  growths  frequently  occur 
by  extension  from  the  rectum  or  uterus. 

PERFORATION 

Of  the  bladder  may  occur  under  the  following  circumstances  (1) 
Ulceration,  usually  the  sequel  of  cancer,  whether  .starting  within  the 
bladder  or  some  adjacent  organ.  The  irrifiition  caused  by  a calculus 
may  induce  an  extensive  ulceration,  resulting  in  perforation.  (2) 
Ruiffure  of  a diverticulum.  (3)  A direct  blow,  sometimes  accompanied 
by  fracture  of  the  pelvis.  (4)  Injury  during  parturition,  leading  to 
sloughing. 
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H/EMORRHAGE 

Fi-om  the  bladder  is  llie  result  of  (1)  cystitis,  or  (2)  tumour  growth, 
simjile  or  malignant. 

In  this  connection,  it  may  be  well  to  mention  that  hmmorrhage 
from  the  kidney  occui’s  from  the  following  causes  : — (1)  Acute  nephritis  ; 
(2)  calculi ; (3)  parasites,  particularly  the  Bilharzia  hceniatobium ; (4) 
cancer. 


DISEASES  OF  THE  PERITONEUM. 

ASCITES, 

Or  dropsy  of  the  i>eritoneal  cavity,  is  a very  common  result  of  ob- 
struction  in  the  portal  circulation,  arising  from  cirrhosis  or  cancer  oOhe 
liver,  or  more  rarely  thrraibosis  of  the  portal  vein.  It  also  occurs  as  a 
part  of  general  dropsy,  caused  by  valvular  disease  of  the  heart,  disease  of 
the  lung,  and  Bright’s  disease.  It  is  evident  then  that  the  dropsy  is  a 
direct  effect  of  increased  transudation  of  fluid  from  the  blood-vessels. 

Characters. — The  i)eiitoneal  sac  is  more  or  less  distended  with 
dropsical  ffuid,  which  gravitates  to  the  lowest  level  of  the  sac,  and  rises 
higher  and  higher  as  it  accumulates.  It  may  ultimately  fill  the  whole 
siic,  unle.ss  in  some  cases  where  there  has  been  previous  inflammatory 
adhesion.  Tire  fluid  po.s.se.sses  the  usual  properties  of  such  effusions  (a. 
pjige  18),  but  is  occasionally  milky  from  admi.\tui-e  of  chyle,  when  it  is 
found  to  contain  flat  globules  and  leucocyte.s.  Eurther,  when  associated 
with  cancer,  typical  cancer  cells  may  be  found  in  the  fluid. 

PERITONITIS, 

Or  inflammation  of  the  peritoneum,  is  nearly  always  secondary  to 
iidlammation  in  other  and  neighbouring  parts — in  these  oigans  in  par- 
ticular which  lie  within  its  folds.  In  some  cases  it  ari.ses  a])parently 
from  exposure  to  cold,  but  the  most  common  causes  are  (1)  perforation  of 
the  bowel,  induced  by  uleration  or  gangrene;  (2)  operations  on,  and  injuries 
to  the  abdomen  ; (3)  extension  of  inflammation  from  the  uterus  during 
the  pueq)erium.  Acute  peritonitis  is  often  a special  feature  of  the  puer- 
peral fever.  A local  peritonitis  is  frecpiently  the  result  of  inflammation 
in  the  ovary  or  Fallopian  tubes. 

Peritonitis  may  be  acute  or  chronic. 

Acute  Peritonitis  is  almost  always  a septic  condition,  and  rapidly 
proves  fatal  from  sei)ticiumia.  In  its  anatomical  details  the  condition  is 
closely  comparable  to  a purulent  pleurisy  or  pericarditis,  and  the  descrip- 
tion given  of  the  latter  will  serve  in  a general  way  for  the  otlier.  It 
may  lie  noted  that  the  inflammation  is  alway.s  most  intense,  and  the 
fibrinous  exudatioji  most  copious  wheiever  tlie  coils  of  intestine  aie  in 
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apposition.  The  serous  ell'usiou  is  never  so  extensive  as  in  a lilenrisy. 
further,  the  bowel  is  usually  iniplicateil  in  the  inllammatory  process. 
The  wall  of  the  gut  becomes  swollen  and  softened,  there  occui’s  a paresis 
of  the  muscular  coat,  leading  to  distension  of  the  bowel  by  the  pressure 
of  its  gaseous  contents — a condition  known  as  “ meteorism.” 

Besults. — (1)  llecovery  seldom  hikes  place  from  a septic  inilamma- 
tion.  Simple  peritonitis  may  be  cured  by  proper  treatment.  (2) 
Localized  peritonitis  is  generally  recovered  from,  but  leaves  its  mark  in 
the  shape  of  chronic  adhesions. 

Chronic  Peritonitis  is  generally  a sequel  of  acute  inflammation, 
and  is  in  most  instances  localized.  But  it  sometimes  develops  as  a 
chronic  condition  in  the  course  of  Bright’s  disease,  or  in  cases  of  tumour 
growth  : under  these  circumstances  the  inflammation  is  a general  one. 
The  condition  is  characterized  by  the  production  of  new  fibrous  tissue, 
and  very  often  consequent  adhesion  between  opposing  surfaces.  The 
thickening  of  the  membrane  which  results  from  the  new  formation  is 
most  marked  over  such  organs  as  the  spleen  and  liver.  The  capsules  of 
these  organs  may  aapiire  a cartilaginous  consistency,  and  it  will  be 
remembered  that  this  is  the  origin  of  the  so-called  “ llat  libroma,”  The 
adhesions  are  of  greatest  signilicance  when  they  occur  in  the  pelvis, 
because,  in  the  first  place,  the  intestine  may  become  strangulated  by  their 
agency ; and  secondly,  the  uterus  and  its  appendages  may  suffer  dis- 
placement. Sometimes  the  poucli  of  Douglas  becomes  converted  into  a 
cyst  by  these  adhesions,  and  its  inflammatory  contents  may  caseate  and 
subsequently  calcify.  A local  peritonitis  has  been  known  to  cause  occlu- 
sion of  the  foramen  of  Winslow. 

TUBERCULOSIS 

Sometimes  gives  rise  to  a tubercular  peritonitis.  This  occurs 

(as  a jnimary  disease,  due  to  the  specific  action  of  the  tubercular  virus. 
It  should  be  specially  noted  that  tubercular  ulcers  of  the  intestine  never 
give  rise  to  a general  peritonitis.  The  condition  commences  with  a 
jn-ofuse  development  of  tubercle  granulations,  which  set  up  inflamma- 
tion in  the  sac.  The  process  becomes  chronic,  witli  the  result  that  the 
peritoneum  is  greatly  thickened  and  widesi^read  adhesions  occur.  Amid 
the  adhesions  large  caseous  masses  of  tubercle  are  to  be  found,  and  in 
these  typictal  giant  cells  can  be  observed.  The  omentum  is  frequently 
enormously  thickened  and  contracted,  .so  that  it  forms  a huge  solid  mass 
in  the  upper  part  of  the  abdomen. 

TUMOURS. 

Primary  tumoura  of  the  peritoneum  iire  rare,  with  the  exception  of 
cancer.  This  is  nearly  always  of  the  colloid  kind,  and  forms  great  gela- 
tinous masse.s  in  the  cavity,  niatling  all  the  parts  togelhei-.  Thi.s  form 
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of  ciuicer  also  occure  secondarily  to  cancer  in  the  stomach  or  intestine, 
CerUiin  kinds  of  sarcoma  are  ocwisionally  met  with  as  secondary 
growths  in  the  peritoneum,  for  instance,  melanotic  sarcoma  and  lympho- 
sarcoma. A fibro-sarcoma  is  sometimes  found  in  the  omentum,  and  it 
grows  to  a very  large  sLze. 


PARASITES. 

Hydatids  sometimes  grow  in  the  peritoneimi.  They  are  chiefly  con- 
fined to  the  omentum,  and  in  most  cases  are  multiple.  The  trichina 
spiralis  in  the  courae  of  its  migration  from  the  intestine  through  the 
tissues  sometimes  lodges  in  the  pei’itoneum,  and  gives  rise  to  peritonitis. 


DISEASES  OF  THE  OSSEOUS  SYSTEM. 
OSTEO-MALACIA. 

(Synonyms  ; “ Mollities  Ossium  ” ; “ Malacosteon.”) 

This  is  a disease  which  is  chai’acterized  by  a general  softening  of 
the  osseous  tissue. 

Characters. — The  condition  is  usually  firat  manifested  in  the  bones 
of  the  pelvis,  which  are  chiefly  affected  tliTOUghout  the  disease.  At  a 
later  stage  it  extends  to  the  vertebra',  ribs,  femora,  and  other  bones. 
The  affected  bones  become  so  soft  that  they  give  way  under  the  least 
pressure,  and  consequently  deformity  becomes  a marked  feature  of  the 
disease.  The  gi'eatest  deformity  is  perhaps  pi'oduced  in  the  pelvis, 
where  the  sides  collapse  and  push  forwards  the  symphysis  pubis  into  a 
beaked  process.  This  is  due  to  pressure  inwards  by  the  heads  of  the 
femora,  and  is  a frequent  cause  of  difficult  parturition,  occasionally 
necessitating  operative  intei-ference.  The  giving  way  of  the  vei’tebra; 
leads  to  spinal  curvatures.  The  softened  ribs  may  permit  the  chest  to 
collapse,  and  so  prevent  full  inspiration. 

Morbid  Anatomy. — There  are  two  processes  concerned  in  the 
disease — (1)  decalcification,  and  (2)  active  cell  proliferation  and  absorp- 
tion. Decivlcification  takes  place  firat  in  the  cancellous  tissue  and  in 
the  central  portions  of  long  bones,  and  spreads  towai’ds  the  surface. 
“ Rarely,  however,  does  it  attack  the  sub-periosteal  outer  lamella* ; in 
the  most  advanced  cases,  where  the  greater  part  of  the  bone  may  have 
disappeared,  there  nearly  always  remains  a thin  shell  of  comparatively 
healthy  material  which  maintiiins  the  shaj)e  of  the  original  bone.”  The 
decalcified  bones  are  more  vascular  than  normal,  ami  hainoi’rluiges  into 
the  marrow  frequently  takes  place.  As  the  disease  advances  the  (juan- 
tity  of  marrow  still  incrciises,  and  is  of  a dull  red  colour. 

Ihe  microscope  reveids  active  cell  proliferation  of  the  bone  mar- 
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row.  Mauy  of  the  cancellous  spaces  are  ilensely  packed  with  buiall 
cells;  Avhile  in  othei’s  giant  cells  are  observed,  their  function  apparently 
being  to  absorb  the  bony  tissue. 

Causation.— As  to  the  origin  of  the  disease  almost  nothing  is 
known,  but  its  occurrence  is  influenced  by  (1)  old  age;  (2)  insanity;  and 
(3)  i)regnancy.  “ It  is  twelve  times  more  frequent  in  females  than  in 
males,  and  among  females  more  than  two-thirds  of  the  cases  appear 
during  the  child-bearing  jieriod  ” (Oreig  Smith). 

RICKETS  (Racuitis). 

Rickets  is  essentially  a disease  of  early  life,  rarely  developing  later 
than  the  second  year.  It  genendly  commences  between  the  twelfth  and 
eighteenth  month,  never  before  the  sixth  month.  Although  the  disease 
is  most  marked  in  the  osseous  tissue,  yet  it  by  no  means  limits  itself  to 
bones  ; the  liver  and  spleen  ax’e  also  usually  affected. 

Characters.  — The  great  deformity  which  rickets  produces  is  partly 
due  to  softening  of  the  bony  tissue  and  partly  to  excessive  growth  at 
p certain  parts.  The  following  points  are  note-worthy  in  the  disease  : — 

I (1)  Enlai’gement  of  the  ends  of  the  long  bones,  i.e.,  at  the  line  where 
1 ossification  is  proceeding,  and  in  the  parts  which  are  about  to  ossify. 

1 (2)  Softening  of  the  bones.  (3)  Thickening  of  the  flat  bones,  especially 

I the  bones  of  the  skull,  scapula  and  pelvis.  (4)  Defoi’mity  from 
\ mechaniciil  causes  acting  on  the  softened  bones.  The  general  pi-ocess 
jr  giving  rise  to  the,  above  effects  has  been  well  described  xis  an  excessive 
I formation  of  those  structures  which  j»recede  ossification,  with  reUu’dation 
■ and  great  irregularity  in  the  active  process  of  ossification.  There  is  an 
I excessive  development  of  the  spongy  tissue  at  the  head  of  the  bone,  of 
the  epiphysis,  and  of  the  layer  of  cartilage  in  which  the  primary  deposit 
of  calcareous  matter  takes  jxlace.  At  the  junction  of  the  epiphysis  with 
the  sh;ift  the  bluish  cartilagenous  lamina  becomes  very  irregulai’  in 
form  and  thickness.  The  bone  which  is  formed  is  much  more  vascular 
and  spongy  than  in  the  normal  bone.  The  bones  of  healthy  children 
yield  about  37  per  cent,  of  organic  and  63  of  earthly  salts ; whereas, 
according  to  Jenner,  those  of  rickety  children  sometimes  yield  as  much 
as  7!)  per  cent,  of  organic  and  only  21  of  earthy  matter. 

On  mieroseopie  examination  one  can  see  that  the  cartilage  cells 
are  crowded  together  irregularly,  and  many  of  them  may  be  observed 
to  undergo  calcification.  These  cells  may  simjdy  accumulate  calcareous 
particles  in  their  interior,  or  they  may  undergo  a nioie  complex  jxrocess. 
The  nucleus  of  the  cartilage  cell,  whicli  may  or  may  not  proliferate, 
is  apparently  transformed  into  a bone  coiqxuscle  lying  in  a lacuna. 
The  cell  itself  may  remain  in  an  osteoid  condition  or  completely  ossify, 
'riieie  i.s  thus  formed  a tissue  between  c;irtilage  and  bone,  the  gieat  part 
of  thcslructiue  being  calcified  cartilage.  Along  with  this  bone  formatiun 
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a process  of  absorption  takes  place  by  osteoclasts,  so  as  to  form  large 
spaces. 

The  general  consequence  of  rickets  is  that  the  bones  usually 
become  ari'ested  in  development,  giving  rise  to  rickety  dwarfs.  The 
enlargenient  of  the  joint-ends  of  the  long  bones  is  especially  seen  at  the 
wrist  and  ankle  joints,  and  at  the  elbows  and  knees.  Enlargements  are 
also  observed  at  the  junction  of  the  ribs  with  the  costal  cartilages,  along 
the  lines  of  the  cranial  sutures,  and  elsewhere  where  bones  are  in 
relation  with  epiphyseal  cartilages.  Curvature  of  the  diaphysis  of  long 
bones  is  also  a prominent  condition  in  rickets.  If  the  child  walks  much 
it  becomes  bow-legged.  Should  it  be  in  the  habit  of  sitting  with  the 
legs  pendulous,  an  anterior  convexity  of  the  femur  along  with  a shaiqien- 
ing  of  the  posterior  concavity  results,  giving  rise  to  the  so-called  “ sickle  ” 
shape.  The  ribs  and  sternal  airtilages  yield  because  of  their  softness, 
collajwing  to  some  extent  under  the  extei'iial  atmosphei'ic  pressure, 
and  the  sternum  is  pushed  forwards  so  tis  to  form  a “ pigeon-breast.” 
The  effects  of  the  disease  on  the  pelvis  differ  according  as  the  child  is 
able  to  walk  or  not.  If  it  be  kept  lying,  the  antero-posterior  or  conjugate 
diameter  becomes  greatly  shortened  ; but,  if  the  j)atient  be  able  to 
walk,  the  antero-posterior  diameter  is  lengthened,  the  mechanism  of  its 
j)ro(luction  being  the  same  as  in  the  “ malacosteon  pelvis.”  Curvatures  of 
the  spine  also  occur.  The  cranium  sometimes  becomes  greatly  thickened, 
enlarged  and  square  shaped  ; but  on  cei’tain  parts  of  the  skull  the  bone 
is  very  thin,  thei-e  being  little  else  but  the  periosteum  and  dura  mater 
to  protect  the  brain — a condition  called  craniotabes. 

Causation. — The  disease  has  been  said  to  be  due  to  an  excess  of 
lactic  .acid  in  the  blood.  As  the  condition  is  almost  exclusively  limited 
to  childien  of  the  poorer  cl.asses,  and  is  especially  common  in  largo 
towns,  there  is  no  doubt  that  defective  hygienic  conditions  favour  its 
occurrence.  Children  brought  up  by  the  hand  and  who  receive  a diet 
unsuited  to  their  age,  are  specially  prone  to  the  disease.  M.  Gudrin,  in 
his  exjwriments,  removed  puppies  from  their  mother,  weaned  them  at  a 
very  e.arly  ,age,  and  fed  them  on  raw  flesh  (an  unsuitable  diet  at  .an 
early  .age),  with  the  result  that  in  four  or  five  mouths  they  were 
rendere<l  rickety.  An  excessive  use  of  starchy  foods  is  also  an  impoi-tant 
factor  in  producing  rickets.  (Greenfield). 

OSTEITIS  DEFORMANS  (Paget). 

This  disease  has  been  confounded  with  osteo-m.al.acia.  It  is  a rare 
condition  occurring  i?i  old  age,  and  consists  in  inorea.se  of  bulk  and 
distortion  of  the  bones.  The  bone.s  fii-st  affected  are  the  tibia,  clavicle  or 
skull  bones.  “ They  become  enlaigeil  in  all  their  dimensions,  rarelietl 
in  their  comj)act  j)io|  tort  ions,  .and  thickened  :uul  roughened  under  the 
jM-riosteum.”  On  section  the  medullary  c.anal  is  seen  to  be  n.aiTOwcd  .as 
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a result  of  the  thickening,  but  the  bone  is  much  more  spongy  than 
normal  and  is  more  uniform  in  structure,  not  showing  any  superficial 
compact  bone.  The  thickening  of  the  skull  is  often  enormous,  reaching 
to  an  inch  so7netimes.  The  head  in  consequence  is  enlarged  tuid  is 
usually  asymmetrical.  Distortion  in  shape  of  the  spine,  pelvis,  thorax 
and  skull  clinically  mark  the  disease. 

TUBERCULOSIS  of  BONES  and  JOINTS. 

This  condition  includes  the  majority  of  cases  of  caries,  white  swelling 
of  joints,  chronic  synovitis,  and  strumous  arthritis  (Greenfield).  The 
tubercular  process  may  begin  in  the  bone  itself  or  in  the  periosteum. 
In  the  case  of  joints  it  commences  in  the  synonial  membrane  or  in  the 
bone  at  the  epiphyseal  line.  The  disease  is  sometimes  very  chronic,  and 
may  be  limited  to  one  bone  or  joint.  As  regards  the  bones  and  joints 
affected,  the  most  frequent  of  the  former  are  the  vei-tebrso,  tibia,  pelvis, 
ribs,  taraus  and  carpus  ; of  the  latter,  the  hip,  knee,  ankle,  tarsal,  and 
carpal  joints  are  the  commonest. 

Characters.  I.  Bones. — When  tuberculosis  attacks  bone  it  usually 
commeiices  with  medullary  tubercle  granulations  in  the  cancellous 
ti.ssue.  Typical  giant-cell  systems  make  their  aj^pearance  early  ; they 
increase  in  number  and  size  and  set  up  two  sets  of  changes  : — ( a ) In- 
flammatory— proliferation  of  the  marrow,  increased  vascularity  and  the 
absorption  of  fat.  The  osteoclasts  are  also  increased  in  number,  (b) 
Necrotic — under  the  influence  of  the  osteoclasts,  the  trabeculae  disappear 
and  the  bone  becomes  extremely  rarefied.  Caseation  and  necrosis  sub- 
sequently set  in,  and  we  may  get  a large  abscess  cavity  formed.  | 

IVlien  the  periosteum  is  primarily  affected,  the  deep  layer  shows  the 
first  change.  Typical  giant  celled  granulations  may  be  observed,  the 
subsequent  changes  being  similar  to  those  studied  in  bone. 

II.  Joints. — The  synovial  membrane  is  irregularly  thickened  and 
gelatinous,  there  are  numerous  outgrowths  on  the  synovial  fringes,  and 
at  the  periphery  of  the  cartilages  there  arc  irregular  granulation  masses. 
The  cartilage  is  usually  softened,  and  at  parts  eroded.  The  surrounding 
tissues  are  usually  much  swollen.  The  articular  ends  of  the  bones  are 
very  soft,  and  may  undergo  caries.  If  the  case  be  far  advanced,  there 
may  be  very  great  destruction  of  the  bone. 

Microscopically.— The  first  change  is  observed  in  the  synovial 
membrane,  the  margins  of  which  are  seen  to  bo  greatly  thickened  an^d 
covered  over  with  an  irregular  fungating  mass.  Towards  the  surface 
there  is  an  amorphous  substance  consi.sting  of  broken  down  colls,  while 
a little  deeper  are  ma.sses  of  granulation  tissue,  ot  which  the  more  super- 
ficial are  tubercular.  In  the  cartilage,  areas  of  softening  can  he  observed, 
and  granulation  tissue  may  be  traced  into  it  from  the  .synovial  membrane. 
Giant  cells,  however,  .are  not  .seen.  In  the  tissues  surrounding  the  joint 
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there  is  scattered  granulation  tissue,  perhaps  with  tubercle  here  and 
there. 

Although  sometimes  we  can  trace  a direct  extension  of  the  tubercle 
Imcillus  from  an  internal  organ  to  a bone  or  joint,  e.g.^  from  the  media- 
stinal glands  to  the  ribs  or  sternum,  or  from  the  supra-renal  capsule  to 
vertebrto,  yet  frequently  it  is  quite  uncertain  how  the  virus  gets  to  the 
part  It  is  highly  probable  that  the  organi.sm  travels  by  the  blood  or 
lymphatics  in  such  obscure  cases,  or  by  both.  This  local  tuberculosis  is 
often  preceded  by  a blow  or  injury  to  the  part. 

SYPHILIS. 

Bone  disease,  the  result  of  acquired  syphilis,  is  a manifestation  of 
the  tertiary  period.  It  tends  especially  to  affect  the  deeper  layers  of  the 
periosteum,  causing  localized  collections  of  small  celled  inflammatory 
material.  These  may  be  regarded  as  gummatous  infiltrations.  They  are 
soft  and  may  fluctuate,  and  not  unfre<[uently  go  on  to  suppuration  and 
abscess  formation.  If  the  suppuratioji  detach  a great  part  of  the  peri- 
osteum from  the  bone,  the  latter,  being  deprived  of  its  nutrition,  will 
undergo  nccrosi.s.  The  bones  which  are  chiefly  affected  in  syphilis  are 
the  tibia,  ulna,  clavicle,  stenirim,  ribs,  and  those  of  the  cranium  (especi- 
ally the  parietal  and  occipital). 

RHEUMATIC  ARTHRITIS. 

This  condition  usually  follows  an  attack  of  acute  rheumatism, 
although  a similar  affection  (osteo-arthritis  deformans)  takes  place  in  old 
people.  The  synovial  membrane  shows  an  irregular  thickening,  and 
vascular  outgrowths  appear  from  the  margins.  These  outgrowths  may 
become  detached  and  form  loose  bodies  in  the  joint.  The  articular  car- 
tilage undergoes  degeneration,  it  softens  and  becomes  eroded  along  the 
lines  of  pressure. 


DISEASES  OF  THE  NERVOUS  SYSTEM. 

I.  BRAIN  and  MEMBRANES. 

MALFORMATIONS. 

I.  Anencephalia,  or  absence  of  the  encephalon.  When  the 
al)sence  of  the  brain  is  not  complete,  the  deficiency  is  usually  nio.st 
marked  in  the  part  corres]>onding  with  the  cerebral  hern  {.spheres  ; por- 
tions of  the  ganglia  at  the  base  and  the  cerebellum  remaining.  I’lie 
condition  is  incompatible  with  life. 

I I.  MiCPOCephalus,  or  an  .ibnormally  small  brain,  is  usu.dly 
attended  with  defective  development  of  eerbiiii  convolutions.  It  is 
always  accompanied  with  more  or  less  idiocy. 
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III.  Encephalocele  is  a i>rotrusion  of  the  brain  substance  through 
some  opening  in  the  skull.  The  condition  is  therefore  associated  with 

IV.  Meningocele,  which  consists  in  a protrusion  of  the  meninges 
only, 

V.  Hydrencephalocele  is  the  term  applied  when  the  protruded 
mass  of  brain  tissue  is  generally  distended  with  fluid  from  a dropsical 
ventricle.  Of  the  three  conditions  last  mentioned,  this  is  the  commonest. 

These  protnisions  are  due  to  congenital  defects  in  the  development 
of  the  skull,  whereby  gaps  are  left  in  the  cranial  bones.  The  condition 
is  most  frequent  along  the  lines  of  the  Assures,  either  posteriorly  in  the 
occi])ito-parietal  region  or  anteriorly  in  the  frontal. 

INJURIES. 

Recent  advances  in  surgery  have  shown  that  a large  portion  of 
biniii  substance  may  be  removed  without  serious  re.sidts.  When  a por- 
tion of  the  skull  is  removed  by  injury  or  operation,  and  an  aperture 
made  in  the  dura  mater,  we  may  get  what  is  known  as  a hernia  cerebri 
formed.  In  this  condition  a portion  of  the  brain  substance  protrudes. 
It  seems  to  arise  from  the  removal  of  the  natural  pressure  of  the  bone. 

Hsemorphage  into  the  brain  and  its  membranes  may  result 
from  direct  or  indirect  injury.  It  may  take  place  (a)  outside  the  dura 
mater,  between  it  and  the  skull,  detaching  the  dura  and  producing 
effects  by  compi’ession  of  the  brain  ; (b)  into  the  sub-dural  space.  The 
haemoiThage  may  take  place  from  the  dura  mater  or  from  the  brain 
substance  itself.  As  the  inner  layer  of  the  dura  mater  is  much  less 
vascular  than  the  outer,  it  is  probable  that  unless  the  dura  be  actually 
torn  through,  hmmorrhage  into  the  sub-dural  space  results  from  lacera- 
tion of  the  brain  or  piametei-.  The  effused  blood  usually  gravitates  to 
the  base  of  the  brain.  Blood  extravasated  outside  the  dura  accumu- 
lates and  undergoes  changes  leading  to  “pachymeningitis  hcemor- 
rhagicaP 

Contusion  of  the  brain  is  usually  the  result  of  some  injury  to  the 
skull.  The  effects  which  are  produced  on  the  individual  are  clinically 
known  as  concussion.  Concussion  may  be  briefly  defined  as  “surgical 
shock  witli  the  additional  brain  symptoms.” 

When  the  head  is  exposed  to  any  serious  blow— whether  directly, 
or  indirectly  through  the  trunk— the  consequence  is  a partiid  laceration 
of  the  brain,  and  this  occui-s  in  two  positions  :— (1)  At  the  point  where 
the  blow  is  given  ; but  the  more  serious  results  are  got  at  (2)  the  oppo- 
site pole  of  the  encephalon.  Thus,  if  a blow  be  struck  on  one  side  of  the 
forehead  the  contusion  will  be  especially  found  over  the  temporo-sphe|oidal 
and  occipital  lobes  of  the  opposite  side.  Again,  if  the  injury  be  over 
the  vertex  posteriorly,  the  contusion  is  more  marked  at  the  tips  of  the 
frontal  lobes.  This  form  of  injury  is  known  as  “ coiUre  c^onp."  If  an 
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iiijiiiy  be  iuHieteil  over  .'i  wide  aiea  tlie  part  struck  may  not  bo  injured 
at  all— only  the  opiwsite  pole. 

/J.  MEMBRANES  of  the  BRAIN. 

MENINGITIS. 

I.  PACHYMENINGITIS. 

This  essentially  consists  in  an  inflammation  of  the  dura  mater,  the 
dura  arachnoid  being  less  affected. 

Sites. — The  condition  ma}'  occur  at  any  part,  but  it  is  most  com- 
mon over  the  vertex,  owing  to  its  exposure.  When  it  follows  disease 
of  the  ear,  e.g.,  tubeide  of  the  middle  ear  and  of  the  mastoid  autnim 
and  cells,  the  inflammation  affects  specially  the  middle  and  posterior 
fossa)  at  the  base. 

Characters. — The  membrane  becomes  swollen  and  highly  injected, 
then  usually  turns  dark  livid  or  green  in  colour.  This  change  of  colour 
is  due  to  decomposition  of  blood.  The  dura  mater  often  becomes  de- 
tached from  the  bone,  and  an  abscess  may  form  between.  The  disease 
is  usually  more  or  less  associated  with  suppuration.  The  bone  becomes 
roughened,  infiltrated  with  pus,  and  then  necrosed.  Microscopically  the 
phenomena  arc  the  same  as  those  seen  in  inflammation  of  any  other 
fibro-serous  membrane. 

Causes. — (l)  Traumatic  injury  to  the  skull  or  dura  mater.  (2) 
Secondary  to  chronic  disease  of  the  bone,  e.g.,  of  the  ear.  (3)  Secondary 
to  tumours  and  guramata  of  the  bone  or  of  the  external  surface  of  the 
dura  itself. 

Thrombosis  of  the  Cerebral  Sinuses. 

Causes. — (l)  Pachymeningitis.  (2)  Mai  •asmus,  i.e.,  extreme  pros- 
tration through  disease  or  loss  of  blood.  This  is  the  most  frequent 
cause  of  thrombosis  in  the  longitudinal  sinus,  which  may  come  to  be 
filled  throughout  its  whole  length  by  a firm  clot.  (3)  Disease  in  the 
middle  ear  is  the  most  common  cause  of  thrombosis  in  the  laterid  sinus, 
exteiuliug  to  it  from  the  posterior  luspect  of  the  petrous  bone.  But  the 
lateral  sinus  may  also  be  aflected  by  extension  from  the  petrosal  sinus. 
The  cavernous  and  circular  sinuses  are  liable  to  become  thrombosed  in 
consequence  of  (4)  tumoui-s  involving  the  sella  turcica  and  (5)  sypliilitic 
disease  of  the  membranes  in  that  position. 

Results.— By  producing  great  engorgement  of  the  superficial  veins, 
thrombosis  of  the  sinuses  frequently  gives  rise  to  hajiuorrhage.  If  the 
person  survives,  the  thrombi^  may  become  organized.  Following  dis- 
ease of  the  ear  thrombosis  is  septic.  The  clot  undergoes  decomposition 
and  softening,  and  the  phlebitis  which  is  set  up  is  apt  to  si>read  to  the 
jugulai-  Veins  and  cau.se  deatli  by  .sej>tic  embolism. 


•252 


DISEASES  OF  MEMEKANES  OF  THE  DRAIN. 


II.  LEPTOMENINGITIS. 

Thi.s  consists  of  an  inllainniation  of  the  pia  mater.  It  may  be  said 
lUS  a general  rule,  that  all  traumatic  and  surgical  meningitis  is  j)achy- 
meningitis  ; while  all  medical  meningitis  is  leptomeningitis. 

Sites.— The  condition  may  occur  (1)  on  the  vertex,  (2)  at  the  base, 
(3)  in  localized  patches.  Primary  leptomeningitis  which  is  not  tuber- 
cular is  usually  found  on  the  veilex.  Leptomeningitis  of  the  base  is 
almost  invariably  tubercular  or  is  secondary  to  meningitis  of  the  cord. 
Lociilized  leptomeningitis  is  usually  due  to  disease  spreading  from  the 
dura  mater  or  brain. 

Characters.  -In  the  early  stages  the  i)ia  mater  is  vividly  injected, 
and  becomes  of  a rosy  red  colour ; not  simply  venous  fulness.  The  con- 
dition spieads  into  the  superficial  part  ol  the  brain  j and  minute  luemor- 
I rhages  may  take  place,  lliemorrhage,  however,  more  frei|uently  takes 
place  in  epidemic  cerehro-spinal  meningitis  and  septic  meningitis  following 
ulcerative  endocarditis.  As  a result  of  the  inflammatory  process,  the 
sub-dural  space  becomes  lllled  with  fluid,  which  is  at  first  turbid 
and  opalescent,  and  later  yellow  and  slightly  grey  in  colour.  When 
meningitis  starts  from  the  dura  mater  there  is  a large  quantity  of  exuda- 
tion between  the  dura  and  anachnoid.  But  when  the  inllammation 
begins  in  the  pia  mater  the  exudation  is  small  in  amount,  as  it  is  held 
in  the  meshes  of  the  arachnoid. 

Microscopically. — The  vessels  are  engorged  with  blood,  there  is 
much  fibrinous  exudation  in  the  meshes  of  the  pia  mater,  and  leucocyte 
emigration  is  seen  to  take  place  along  the  delicate  vessels  w’hich  pass 
into  the  substance  of  the  brain. 

Causes. — Leptomeningitis  may  arise  from  the  following  causes  : — 
(1)  secondary  (i4jmchymcningitis,  inflanmiation  from  outside,  e.g,, 
from  the  eye  by  way  of  the  sheath  of  the  optic  nerve,  (6)  inflammation 
of  the  membnmes  of  the  spinal  cord,  j|()  extension  from  the  brain  sub- 
tance  ; (2)  primary,  (a)  inflammatory  softening  of  the  brain,  e.g.,  round 
a tumour  which  is  usually  localized,  (6)  causes  w’hich  give  rise  to  inflam- 
mation of  other  serous  membranes,  e.g.,  septictemia,  pysemia,  acute  pneu- 
monias ; (c)  acute  fevers,  measles,  whooping  cough,  small-pox,  etc.,  {d) 
epidemic  cerebro-spiual  meningitis,  (e)  general  conditions  which  produce 
pleurisy  and  pericarditis  — acute  rheumatism,  Bright’s  disease,  etc, 
(/)  tuberculosis. 

III.  TUBERCULAR  MENINGITIS. 

This  condition,  which  is  also  known  by  the  name  of  “acute-hydro- 
cephalus ” is  a very  conmion  disease  among  children.  The  later  name  is 
applied  on  account  of  it  producing  distention  of  the  sinuses.  It  is  usually 
an  accompaniment  of  general  acute  tuberculosis,  but  it  may  be  the  only 
manifestation  of  tubercle. 
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Sites. — The  cli.sea.se  always  coiunience.s  at  the  base  of  the  brain, 
starting  in  the  region  of  the  inter-pecluiicular  space  and  sprcjuling 
upwiuxls  along  the  lines  of  the  great  fissures  towards  the  vertex.  Very 
frequently  it  arises  secondarily  by  extension  from  the  cord. 

Chapaeters. — A tubercular  infiltration  is  found  along  the  peri- 
vascular sheaths  of  the  pia  mater,  which  gives  rise  to  a varying  degree 
of  inflammation.  The  infiltration  is  chiefly  at  the  base  of  the  brain,  and 
is  seen  to  extend  along  the  fissures  towards  the  vertex.  On  the  upper 
surface  the  hemispheres  ai'e  found  bulging,  usually  unequally,  and  the 
convolutions  over  the  vertex  are  flattened.  The  lateral  ventricles  are 
distended  with  turbid  serum.  On  section,  one  can  observe  that  the  parts 
of  the  brain  round  the  ventricles  are  softened.  The  pia  mater  is  found 
to  undergo  inflcunmatory  changes  similar  to  those  already  described. 

Microscopically.  — Along  the  small  vessels  elongated  fusiform 
swellings  may  be  observed.  They  consist  of  masses  of  cells  in  the  peri- 
vascular sheath  ; each  cell  being  irregular  in  shape  and  having  two  or 
more  nuclei.  These  arc  the  early  stage  of  tubercle  structure,  but  it  is 
rare  to  find  the  complete  giant-cell  system. 

B.  The  BRAIN  SUBSTANCE. 

ANMmA. 

I.  General  anBemia  of  the  brain  occurs  in  many  wasting  diseases,  as 
veil  as  from  copious  loss  of  blood,  IT.  Local  anaemia  is  usually  due  to 
vascular  obstruction.  The  causes  may  be  (1)  embolism,  most  coimnoidy 
a residt  of  disease  of  the  cardiac  valves  ; (2)  thrombosis  in  the  arteries, 
the  two  most  common  varieties  being  (a)  atheroma  and  (b ) syphibtic 
disease. 

Characters. — These  vary  according  to  the  degree  of  the  anastomosis 
of  the  vessel  afl’ected.  If  the  obstructed  vessel  be  a terminal  one,  or  its  anas- 
tomotic power  small,  softening  of  the  brain  substance  sooner  or  later  ensues. 
At  first,  tlie  area  supplied  by  the  afl'ected  vessel  becomes  hyperaimic,  and 
even  minute  haemorrhages  may  be  observed.  Very  soon,  however,  pallor 
succeeds,  and  softening  follows.  The  brain  substance  then  comes  to  be 
yellow  in  colour  and  breaks  down  into  a pulpy  moss.  This  mass  consists 
of  broken  down  and  fattily  degenerated  elements,  fat  and  cholesterine 
cr3’stals.  After  a time  the  necrosed  tissue  may  become  completely 
absorbed,  leaving  a milky  fluid.  The  presence  of  the  degenerating  tissue 
gives  rise  to  irritation  of  the  surrounding  substance  which  results  in  a 
chronic  inflammation  of  these  parts.  If  the  condition  takes  place  on  the 
surface  of  the  brain  the  pia  mater  becomes  thickened  and  adherent  to  the 
brain  and  dura  mater  ; especially  is  this  the  case  at  the  base  of  the  brain. 

Sites. — Embolism  mo.st  commonly  ull'ects  the  middle  cerebral 
arteries,  the  left  being  especially  afl'ected  because  oi  the  more  ilircct 
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course  of  the  left  carotid  from  the  aorta.  Thromho-sis  when  due  to 
atheroma  is  more  common  in  the  hrunches  of  the  posterior  cerebral,  and 
in  the  basilar  arteries  than  elsewhere.  Syphilitic  thrombosis  may  occur 
in  any  of  the  vessels. 

INTRA-CRANIAL  H/EMORRHAQE. 

I.  MENINGEAL  H.®MORRHAGE. 

Hoomorrhage  may  take  place  outside  the  dura  mater,  into  its  sub- 
stance or  beneath  it — subdural.  Subdural  hajmorrhage  is  .supposed  to 
be  the  cause  of  pachymeningitis  hremorrhagica.  This  condition,  which  is 
also  known  as  “ Inematoma  of  the  dura  mater,”  consists  in  a blood  clot 
covering  the  internal  surface  of  the  dura  mater,  and  compressing  the 
brain  substance.  The  blood,  which  varies  in  quantity,  is  contained 
between  walls  formed  by  a thickened  portion  of  the  dura.  Pachymenin- 
gitis hoomorrhagica  is  most  freciuently  found  over  the  vertex,  and  there 
are  two  views  as  to  its  production.  According  to  one  view  a haemorrhage 
takes  place  into  the  arachnoid  cavity,  and  this  becomes  encapsuled  by  a 
false  membrane,  and  adheres  to  the  dura  mater.  According  to  Virchow 
the  disease  begins  in  a chronic  inliammation  of  the  dura  mater.  The 
condition  is  found  in  chronic  alcoholism  and  insanity. 

II.  CEREBRAL  HiEMORRHAGE. 

By  this  term  is  meant  bleeding  into  the  substance  of  the  brain.  The 
causes  of  cerebral  hasmorrhage  may  be  enumerated  ns  follows  : — (1) 
Traumatic  injury  ; (2)  diseases  of  the  blood  vessels — aneurism,  atheroma 
and  fatty  degeneration  ; (3)  blood  diseases,  such  as  leucocytlimmia,  scor- 
butus and  certain  fevers.  In  blood  diseases  ha)uiorrhage  usually  takes 
place  by  diapedesis,  but  in  other  cases  there  is  always  rupture  of  one  or 
more  vessels.  By  far  the  commonest  cause  ef  cerebral  haemorrhage  is 
aneurism  of  the  arteries. 

AneuPisms  of  large  size  are  usually  situated  on  the  circle  of  Willis 
or  some  of  its  larger  branches.  Tliey  are  most  common  on  the  anterior 
and  middle  cerebral  arteries.  Unlike  aneurisms  in  other  positions  they 
may  grow  at  the  age  of  twenty  or  thirty,  and  sometimes  co-exist  with 
valvular  disease  of  the  heart.  They  produce  two  sets  of  changes, — (1) 
pressure  as  in  the  case  of  tumours  ; (2)  rupture.  The  commonest  fonu 
of  cerebral  hmmorrhage  is  into  the  subsUince  of  the  brain,  and  in  about 
90  % of  cases  it  takes  place  in  the  region  of  the  basal  ganglia.  This  is 
probably  because  the  vessels  8iq)plying  these  parts  come  from  the  middle 
cerebral  artery,  and  have  a more  direct  course  from  the  heart  so  that 
they  are  under  great  pressure.  Hmmorrhage  from  rupture  of  a vessel 
especially  occurs  in  coiurectioir  with  chronic  Bright  s disease  and  hyper- 
troi)hy  of  the  left  ventricle.  Miliary  aneurisnrs,  which  are  usually 
multiple,  occur  as  ficsifonii  or  saccidated  dilatations  irom  to  ol  an 
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inch  in  diameter.  If  the  hscmorrhage  be  not  I'atal  tlie  etfused  blood 
imdergoea  changes  such  as  are  found  in  any  ordinary  sanguineous  effusion. 
After  aksorjdion  of  the  blood  clot,  however,  the  yellow  fluid  which 
remains  sets  up  a clironic  irritation  in  the  brain  substance  Avhich  becomes 
condensed,  and  fonns  a cyst  encapsuling  the  residue  of  the  clot.  This 
cyst  contains  hoBinatoidin  crystals,  which  distinguish  it  from  a cyst  fonned 
from  softening  of  the  brain  substance. 

ENCEPHALITIS. 

Inflammation  of  the  brain  may  be  either  acute  or  chronic. 

I.  ACUTE  ENCEPHALITIS. 

We  have  already  seen  that  in  the  midst  of  luemorrhagic  foci  and 
round  tumours  there  are  inflammatory  manifestations.  The  result  of 
these  changes  is  the  formation  of  fibrous  tissue,  constituting  a cyst  or  a 
cicatri.x.  But  if  the  brain  h;is  been  injured  trauraatically  so  that  the 
brain  substance  communicates  with  an  external  wound,  suppuration  hikes 
place.  Laceration  of  the  brain  may  take  place  ivithout  any  external 
wound  or  fracture  of  the  skull,  as  by  a fall  on  the  head. 

Abscess  formation  may  be  the  ultimate  result  of  encephalitis,  but 
this  probably  is  due  to  the  introduction  of  some  septic  matter.  Such 
abscesses  are  usually  chronic,  and  may  form  large  cavities.  They  contain 
thick  j)U8  with  a very  feetid  odour,  swarming  with  bacteria,  and  often 
containing  blood.  They  usually  have  a distinct  fimi  capsule,  which  is 
composed  of  inflammatory  tissue.  The  capsule  may  be  considered  as 
sclerosed  brain  tissue.  Outside  the  capsule  the  brain  substance  is,  as  a 
rule,  more  or  less  softened.  Abscesses  of  the  brain  may  arise  from  (1) 
pycemia.  Pyaemic  abscesses  are  usually  a-ssociated  with  ulcerative  endo- 
cai’ditis  ; (2)  septic  conditions  of  other  organs  such  as  the  nose,  the 
antrum  of  Highmore,  the  orbit,  and  the  middle  ear  ; (3)  traumatie 
injury,  when  the  condition  allows  of  the  introduction  of  septic  matter. 

II.  CHKONIC  ENCEPHALITIS  (ci^.bual  sclkrosis). 

There  are  three  different  varieties  of  chronic  encephalitis  described 

7.  DIFFUSE  SCLEROSIS. 

This  condition  is  supposed  to  be  due  to  some  irritant  circulating  in 
the  blood,  and  therefore  one  might  expect  it  to  attack  all  parts  equally. 
In  delirium  tremens,  tubercular  meningitis,  uraemia,  erysipelas,  etc.,  the 
brain  is  over-nm  with  leucocytes  ; and  the  irritation  of  these  cells  in 
supposed  to  set  up  diffuse  inflammation  in  the  brain  substance. 

General  paralysis  of  the  Insane This  condition  may  be  con- 

.sidered  as  one  form  of  the  disease.  The  morbid  anatomy  of  the  disease 
may  be  briefly  summed  uj)  in  the  following  points.  The  dura  mater  is 
usually  thickened  and  adherent  to  the  skull.  The  pia  mater  also  exhibif.s 
thickening  in  the  form  of  milky  patches ; and  it  is  adherent  to  the  surface 
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of  the  convolutions,  so  that  on  attempting  to  remove  it,  bits  of  the  brain 
substance  come  away.  The  convolutions  are  atrophied  in  certain  regions, 
and  the  sulci  appear  abnormally  filled  with  fluid.  The  brain  is  greatly 
reduced  in  weight  though  it  may  be  firmer  than  normal. 

Mieroscopieally. — Around  the  small  arteries  in  the  pia  mater  and 
brain  substance  there  is  proliferation  of  the  neuroglia  and  little  clumps 
of  pigment,  the  remains  of  former  extra%"asations.  The  ganglion  cells 
are  shrunken  and  often  pigmented,  and  the  blood-ves.sels  are  found  to 
have  undergone  fatty  degenei'iition. 

2.  DISSEMINATED  SCLEROSIS. 

This  disease  essentially  consists  in  patches  of  chronic  inflammation 
scattered  throughout  the  brain  substance.  These  patches  occur 
mast  commonly  in  the  white  matter,  and  are  usually  found  towards  the 
base.  They  produce  induration  and  shrinking  of  the  brain  substance. 
“ Under  the  microscope  the  sclerosed  white  substance  shows  loss  of  the 
medullary  sheaths  of  the  fibres,  while  the  axis  cylinders,  according  to 
Charcot,  are  largely  retained.” 

8.  SYSTEMATIC  SCLEROSIS. 

This  is  usually  the  result  of  a destnictive  lesion  involving  some  of 
the  conducting  tracts  in  the  brain.  A sclerosis  of  the  motor  part  of  the 
internal  capsule  is  sometimes  found,  which  consequently  causes  “ des- 
cending degeneration”  along  the  pyramidal  tracts.  (See  Cord). 

HYDROCEPHALUS 

Consists  in  a mechanical  distention  of  the  brain  substance,  due  to 
an  accumulation  of  fluid  in  the  ventricles.  • 

I.  Acute  hydrocephalus  as  we  before  saw  occurs  in  tubercular 
meningitis.  It  is  probably  of  inflammatory  origin. 

II.  Chronic  hydrocephalus  may  he  (a)  acquired  or  (b ) congenital. 

(a)  The  acquired  variety  usually  occurs  late  in  life,  and  as  a rule 

is  the  result  of  pressure  from  a tumour.  Most  frequently  the  growth 
occurs  in  the  middle  lobes  of  the  cerebellum,  obstracting  the  veins  of 
Galen.  Pressure  upon  the  straight  sinuses  might  also  give  rise  to  the 
condition. 

(h ) Congenital  hydrocephalus  is  lusually  found  at  or  shortly  after 
birth,  and  gradually  increases  in  inten.sity.  It  is  distinguished  from  the 
other  form  by  dilatation  of  the  whole  head.  The  ventricles  Iweonie 
enormously  distended  with  fluid,  and  as  a consequence  the  brain  .sub- 
stance is  expanded  over  them.  The  brain,  as  a result  of  this  pressure, 
atrojfliies.  The  pressure  ultimately  tells  on  the  bones  of  the  skull  which 
undergo  gi'eat  distention.  The  fi.ssures  and  fontanelles  become  widely 
separated,  and  in  the  intervening  membi-anes  small  plates  of  bone  are 
fiflined.  The  enlargement  of  the  heail  takes  place  transvereely  and 
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antero-posteriorly,  and  the  orbital  plate  is  ilepres-sed  ainl  rendere<l  more 
oblicpie,  Ciuiaing  the  child’s  eyeballs  to  ])rotrude. 

CHRONIC  TUBERCULOSIS. 

Chronic  tubercle  is  most  frequently  met  with  in  the  cerebellum. 
In  tlie  cerebrum  the  tubercles  gmw  in  the  cortex, and  care  usually  multiple. 
They  <are  rounded  and  laminated  masses,  consisting  of  two  or  three 
centres  of  growth.  Towanls  the  outer  part  they  are  genenally  firm  .and 
sh.arply  defined  and  have  .an  .apparent  translucent  c.apsule  : the  interior 
is  yellow  and  caseous. 

Microscopically. — The  nodules  show  typic.al  tubercular  structure. 
There  is  .an  intern.al  Giseous  part,  and  a peripheral  j)art  composed  of 
tubercular  systems. 

Chronic  caseous  tubercle  usually  .acts  on  the  surrounding  brain 
substance  like  a cerebral  tumour,  producing  inflammation  and  consequent 
softening. 

SYPHILITIC  DISEASE  op  MEMBRANES  and  BRAIN. 

(1)  The  dura  mater  is  by  far  the  most  frequent  seivtof  intracranial 
syphilis.  The  disease  usually  occura  in  the  form  of  guram.atous  infiltra- 
tions, .and  is  most  frequently  found  on  the  vertex.  When  the  condition 
involves  the  outer  aspect  of  the  membi-ane,  the  disease  lusu.ally  involves 
the  bones  of  the  skull,  either  from  direct  j)ressure  or  infiltration  ; if, 
however,  the  internal  surface  of  the  dura  mater  be  chiefly  affected  the 
brain  is  apt  to  suffer.  These  gummatji  may  form  large  tumour  m.asses 
and  cause  atrophy  of  the  surrounding  structures. 

(2)  Tlie  pia  matep  is  less  often  the  se.at  of  s^'philitic  clmnges.  It 
is  frequently  affected  secondarily  to  the  dur.a,  when  the  two  membi’anes 
become  adherent.  Gummata  in  the  pia  mater  are  usu.ally  of  sm.all  size 
and  soft  consistence. 

(3)  In  the  brain  gummata  .are  .as  a rule  secondary  to  syphilitic 
gi-owths  elsewhere.  They  may  be  deeply  seated  in  the  brain  .substance, 
but  more  frequently  they  are  on  the  surface.  Tliey  may  reach  the  bulk 
of  a hen’s  egg. 

(4^  It  is  not  uncommon  for  the  cerebral  arteries  to  be  affected 
in  syphilitic  disease.  Indeed,  they  .oi’e  always  more  or  less  affected 
when  syphilitic  changes  are  Riking  place  in  the  pia  mater,  although  the 
arteries  may  be  affected  apart  from  the  Latter..  The  usual  condition  is 
to  find  inflammatory  changes  in  the  outer  coat  along  with  endarteritis 
obliteran.s.  The  arteries  chiefly  affected  are  the  main  brandies  of  the 
circle  of  Willis  or  those  running  over  the  surface  of  the  br.iin. 

INTRA-CRANIAL  TUMOURS. 

The  more  rare  tumour  growths  found  within  the  cranium  are  the 
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fibroma,  psammoma,  melanoma  and  the  lipoma.  The  following  are  of 
more  freciuent  occurrence  : — myxomata,  which  may  he  found  either  in 
the  membranes  or  the  cerebral  .substance  ; gliomata,  growing  in  connec- 
tion with  the  nerve  centres  ; sarcomata  may  grow  either  in  connection 
with  the  dura  mater  or  brain  proper. 

Effects — Intra-crani.al  tumours  produce  their  effects  partly  by  pres- 
sure and  partly  by  invasion  of  the  brain  substance.  The  fatal  result  is 
caused  by  direct  jiressure  on  a vital  part  or  acute  inflammatory  softening 
.around  the  tumour. 

PARASITES. 

CysticercuB  cellulosse  and  the  hydatid  are  the  only  para.sites  which 
infest  the  brain  of  man.  The  former  are  most  cominonly  found  in  the 
cerebral  hemisphere.s.  The  hj'datid  cyst  when  found  in  the  brain  is 
usually  baiTen  and  solitary,  and  is  associated  with  hydatids  in  the  liver 
or  other  organ. 

II.  SPINAL  CORD  and  MEMBRANES. 

HYDRORACHIS. 

By  this  we  mean  .an  accumulation  of  cerebro-spinal  fluid  either  iu 
the  central  canal  or  arachnoid  cavity  of  the  spinal  cord,  resulting  in  a 
.sacculated  distention  of  the  cord  and  its  membranes.  It  is  generally  a 
frctal  condition,  and  is  ne.arly  alw.ays  a.ssociated  with  a congenital  defici- 
ency of  certain  of  the  vertebra),  in  consequence  of  which  the  soft  tissues 
of  the  back  are  stretched  over  the  protruding  sac.  This  gives  rise  to  a 
fluid  tumour  or  cyst  situated  somewhere  in  the  middle  line  of  the  b.ack, 
constituting  what  is  known  as  spina  bifida. 

There  are  two  varieties  of  hydrorachis,  distinguished  as  h.  interna 
and  h.  externa.  In  the  first  variety,  the  fluid  accumulates  within  the 
central  canal  of  the  cord,  stretching  and  thinning  the  nerve  matter; 
ultim.ately  the  cord  gives  way  posteriorly,  and  the  fluid  is  extrav.asated 
into  the  ar.achnoid  cavity.  Tlie  w.all  of  the  tumour  tints  comes  to  be 
composed  of  (1)  pia  mater,  (2)  arachnoid,  (15)  dura  mater  and  (4)  skin  and 
integuments.  In  the  second  variety,  the  fluid  is  confined  to  the  arach- 
noid cavitjq  .and  there  is  no  communication  with  the  central  canal.  In 
this  case  the  sac  of  the  tumour  is  composed  m.ainly  of  (1)  thickened  dura 
mater,  supported  by  (2)  the  skin  and  integuments.  In  both  varieties, 
the  condition  might  be  aptly  considered  as  a hernia  of  the  spin.al  mem- 
branes. 

Spina  bifida  usually  occura  in  the  sacral  or  lumbar  region,  rarely 
higher.  An  examination  of  the  vertebra;  in  the  affected  region  shows 
that  the  neural  arches  are  more  or  less  deficient.  The  spinal  cord  is 
jiot  <TS  a rule  disjilaced,  but  its  lower  extremity  may  be  involved  to  some 
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e.vteut  ill  tho  cystic  j)i'Oces.s.  Tliis  applies  particularly  lo  h.  iiitei'iia. 
Thus,  the  filaments  of  the  cauda  equina  are  dragsjjed  into  the  sac  and 
become  fused  with  the  sac  wall  ; while  the  filum  terminale  often  has  a 
jKiiiit  of  attachment  to  tlie  interior  of  the  sac  and  produces  a depression 
or  dimple  on  the  outer  aspect  of  the  tumour. 

MENINGITIS, 

(Jr  inflammation  of  the  spinal  meninges,  may  be  classified  in  the 
same  manner  as  inflammation  of  the  cerebral  membranes. 

I.  PACHYMENINGITIS. 

A.  Pachymeningitis  externa  is  in  most  cases  a tubercular  affec- 
tion, and  as  such  fidls  to  be  described  under  “Tubercular  Meningitis.” 
The  thickening  of  the  dura  leads  to  pressure  ujion  the  cord  and  upon  the 
nerves  as  they  emerge  through  their  respective  foramina  ; and  very 
frequently  the  proce.ss  extends  to  the  deeper  structures. 

A simple  pachymeningitis  externa  may  result  from  injuries  to  the 
spinal  column.  A suppurative  inflammation  is  not  uncommonly  the 
seijuel  of  a bedsore  over  the  sacrum  ; such  a bedsore  sometimes  ulcer- 
ates so  deeply  as  to  reach  the  vertebi’ai  and  set  up  inflammation  in  the 
dura.  The  result  is  an  extensive  suppuration  outside  the  dura,  which 
appeai-s  swollen,  opaque,  and  of  a dark  livid  colour.  The  inflammation 
may  extend  inwards  to  the  other  membi  anes. 

B.  Pachymeningitis  interna  is  caused  either  by  tuberculosis  or 
by  syphilis.  There  are  two  varieties  of  the  condition  : — (1)  P.  Hyper- 
trophica.  This  occui-s  especially  in  the  cervicjil  region,  and  is  mani- 
fested by  a laminated  thickening  of  the  dura  in  the  shape  of  concentric 
rings  of  fibrous  tissue,  encroaching  on  the  pia  mater  and  arachnoid,  and 
matting  all  the  membranes  together.  The  spinal  cord,  in  consequence, 
is  compres.sed,  as  well  <is  the  nerves  at  their  points  of  exit  from  the 
canal.  (2)  P.  Haemorrhagica  is  similar  to  the  condition  of  the  siune 
name  occurring  in  the  cerebral  dura.  It  may  be  either  of  spontaneous 
or  traumatic  oi’igin. 

II.  LEPTOMENINGITIS. 

This  signifies  inflammation  affecting  the  arachnoid  and  pia  mater 
of  the  cord.  It  occura  under  the  same  conditions  that  give  rise  to 
cerebral  meningitis,  and  is  often  associated  with  it : thus  it  may  be 
simple  or  tuberculin-.  A simple  leptomeningitis  is  usually  most  marked 
in  the  pia  mater,  being  the  more  vascul.-ir  stnicture.  It  becomes  con- 
gested, iind  exhibits  minute  ecchymoses.  The  arachnoid  also  shows 
congestion,  and  the  cerebro-spinal  fluid  becomes  turbid.  Infliunmatory 
exudation  is  [loured  out,  and  the  contents  of  the  anichnoid  become 
purulent  This  imrulent  infiltration  is  found  most  abund.intlv  on  the 
ixwterior  surface  of  the  coril,  a circumstance  due  to  the  iiction  of  gravity 
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dependent  on  the  doi-sal  position  of  the  patient.  But,  furtlier,  the 
exudation  is  Impiently  most  marked  over  the  dorsal  and  lumbar 
enlargements,  an  unaccountable  fact.  The  dura  often  becomes  second- 
arily inflamed,  iis  also  the  cord. 

III.  TUBERCULAR  MENINGITIS. 

This  very  often  occurs  in  chronic  form  iis  a sequel  to  caries  of  the 
vertebral  column,  and  affects  the  dural  sheath  mainly.  The  dura  be- 
comes greatly  thickened  over  an  irregular  area,  and  the  spinal  canal  is 
tilled  up  with  a mass  of  caseous  material,  which  unites  the  dura  to  the 
bone.  The  thickening  of  the  dura  leads  to  pressure  upon  the  nerves  as 
they  emerge  tlirough  their  respective  foramina,  and  very  frequently  the 
[process  extends  to  the  deeper  structures.  The  inner  surface  of  the  dura 
mater  is  especially  affected  in  the  cervicid  region,  and  this  phenomenon 
is  jissociated  with  caries  of  the  atlo-axoid  articulation.  When  the  dura 
is  opened  into,  it  pre.sents  a gelatinous  thickening  covered  with  tubercle 
'granulations. 

An  acute  form  of  tubercular  meningitis  occui's  in  the  courae  of 
acute  tuberculosis.  It  nearly  idways  exists  along  with  cerebral  tuber- 
cular meningitis,  and  very  probably  tubercular  meningitis  of  the  brain 
often  spreads  up  from  tlie  cord.  The  morbid  appearances  produced  are 
very  similar  to  those  of  leptomeningitis,  with  these  differences,  tliat  the 
effusion  is  le.ss  identiful  but  more  purulent,  and  tubercle  granulations 
are  seen  scattered  over  the  arachnoid. 

H.-EMUKKHACIE. 

The  cord  and  membranes  are  seldom  the  seat  of  lucmorrhage,  still 
it  OCCUI'S  under  certain  conditions.  In  fractures  of  the  .spine,  or  violent 
injuries  to  the  back,  bleeding  sometimes  bikes  j)lace  into  the  spinal 
camd,  external  to  the  dura  mater.  In  rare  instances  one  finds  luumor- 
i hage  within  the  arachnoid  cavity  : this  can  generally  be  traced  to  a 
lesion  in  the  biise  of  the  brain  or  medulla,  where  blood  has  been  extra- 
Viisjited  and  found  its  way  down  the  cord.  This  “ intra-meningeal  ” 
lucmorrhage  is  most  liable  to  occur  in  some  forms  of  insanity.  Blood 
effused  into  the  spinal  ciinal  may  produce  pressure  effects  on  the  cord. 

EMBOLISM. 

Embolism  of  the  cord  is  chiefly  known  in  connection  with  e.xperi- 
ments  on  animals  ; it  is  rarely  observed  in  man.  Artificial  embolism 
produces  small  points  of  localized  softening,  bounded  by  a hyper:cmic 
zone  of  healthy  tissue.  Possibly  the  occurrence  of  myelitis  may  be  in 
some  way  related  to  capillary  embolism  or  to  thrombosis. 

MYELITIS. 

By  this  term  we  mean  an  inflamniation  or  softening  of  the  substance 
of  the  spinal  cord,  acute  or  chronic. 
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1.  ACUTE  MYELITIS 

Usuidly  occm-s  Hecomlarily  to  some  other  condition,  and  the  follow- 
ing causes  may  be  enumerated  : — (1)  Traumatic  injury,  from  fracture, 
dislocation,  or  curvature  of  the  spine.  (2)  Pressure  of  tumoui's.  (3) 
E.\tension  of  inflammation  from  the  meninges.  (4)  Fevei's.  In  some 
cjises  acute  myelitis  occurs  from  simple  exposure  to  cold  when  the  body 
is  overheated. 

When  any  damage  affects  the  cord  externally  the  inflammation 
tends  to  be  localized  at  the  point  of  injury,  where  it  involves  the  whole 
thickness  of  the  cord.  This  gives  rise  to  the  sj)ecialized  condition  of 
transverse  myelitis.  In  many  cxises  of  myelitis  the  inflammation  is 
locjilized  in  a ditt'erent  nnuiner,  being  limited  (as  to  its  breadth)  to  one 
or  more  of  the  nerve  tracts  in  the  cord,  and  extending  a varying  dis- 
tance uj)  or  down  the  cord.  This  condition  is  spoken  of  as  systematic 
myelitis.  On  the  other  hand,  we  meet  with  some  forms  of  inflammation 
where  extensive  and  unlimited  portions  of  the  cord  are  involved,  and 
here  we  have  to  de;d  with  diffuse  myelitis. 

Characters. — In  an  early  stage  the  cord  is  injected,  showing  a red 
mottling  on  the  surface  and  capillarj'  hemorrhages.  The  inflamed  part 
swells  and  becomes  ciuickly  softened.  The  hyperemia  then  disappears, 
the  cord  becomes  yellow  or  yellowish-white  and  is  converted  into  a mass 
of  pulp,  which  oozes  out  of  the  membranes  on  making  a section. 

Microscopically,  the  ])ulp  mass  is  found  to  consist  of  globules  of 
myelin  and  “ compound  granule  globules,”  the  latter  being  altered 
neuroglia  cells,  with  leucocytes  scattered  here  and  there.  At  a later 
})eriod,  slow  absorptive  changes  occur,  the  cord  shrinks  and  becomes 
largely  rei)laced  by  conneclive  tissue.  The  shrinking  may  be  so  great  ^ 
that  the  cord  is  only  one  fourth  of  its  normal  diameter. 

The  inflammation  is  liable  to  spread,  and  extension  mainly  takes 
place  upwards.  Further,  the  condition  may  become  chronic,  and  be 
followed  by  ascending  and  descending  degeneration. 

II.  CHRONIC  MYELITIS. 

This  term  indicates  a clu’onic  inflammatoi-y  or  degenerative  pro- 
cess in  the  spinal  cord,  attended  with  fibrous  tissue  fonnation.  When 
of  inflammatory  or  igin,  the  disease  may  be  a sequel  of  acute  myelitis  or 
meningitis,  or  it  may  partake  of  a chronic  character  from  the  beginning. 
'The  most  fre<iuent  cause  is  a slow  compression  of  the  cord,  as  by  a 
tumour  or  a curvature  of  the  spinal  column.  But  there  is  a form  of 
chronic  myelitis  which  may  be  described  Jis  a degeneration  of  the  nerve 
elements  with  a secomlary  overgrowth  of  fibrous  tissue,  and  which 
sometimes  goes  by  the  name  of  “parenchymatous  degeneration.”  In 
both  of  these  forms  the  morbid  jihenomena  are  very  similar. 

Characters. — Chronic  myelitis  leads  to  changes  in  the  cord  which 
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are  coiiinioiily  iiKliciitecl  by  the  term  “sclerosis.”  (This  is  e<|uivaleiit  to 
“ cirrhosis  ” in  otlier  organs.)  When  any  part  becomes  sclerosed,  the 
degenerated  tissue  appears  more  grey  and  translucent  tluiu  normal,  and 
(unlike  healthy  tissue)  takes  on  a vei'y  faint  stiiin  with  osmic  acid.  On 
the  other  hand,  carmine  and  logwood  impaii;  a deeper  stain  than  natu- 
ral. The  cord  is  usually  shrunk  in  some  degree. 

Mieroseopically,  the  medullated  nerve  fibres  are  irregularly  swol- 
len : and  the  medullary  sheath  breaks  up  into  a imiss  of  globules,  which 
are  absorbed.  The  axis  cylinders  show  a series  |of  spindle-shaped 
swellings,  and  they  stain  very  deeply  with  certain  reagents.  Gradually 
the  cylinder  suffer  disintegration  like  the  medullary  shejith,  juid  aie 
absorbed,  though  at  a later  period  than  the  other.  The  empty  nerve 
sheaths  persist  for  a long  time.  Simultaneously  with  these  changes  we 
find  othei’s.  The  cells  of  the  neuroglia  enlarge  ; the  connective  tissue 
fibres  swell,  and  become  coarser  and  denser  : thus  there  is  formed  a 
dense  fibrillated  tissue,  in  which  lie  many  branching  cells,  mixed  with 
small  round  cells — probably  leucocytes,  exuded  from  the  blood-vessels. 
In  the  grey  matter  certain  special  phenomena  are  observed.  The  cells 
in  the  anterior  cornu  swell  and  show  an  incre;use  of  pigment : their 
j^rocesses  break  off,  and  the  cells  then  atrophy  and  disiippear.  The 
neuroglia  in  the  grey  matter  proliferates  and  forms  a delicate  fibrillateil 
network  supporting  large  branching  cells,  the  structure  resembling  that 
of  a glioiUcU  The  blood-vessels  exhibit  inflammatory  changes,  and  one 
often  observes  around  them  cyst-like  spaces  in  the  nerve  tissue,  due, 
appai-ently,  to  the  unequal  contraction  of  the  fibrous  overgrowth. 

The  changes  in  the  grey  matter  are  usually  attended  with  shrinking, 
and  this  leads  to  more  or  less  deformity  of  the  cord.  This  condition  is 
found  in  a variety  of  diseivses,  and  it  is  usual  to  group  the  disecjses  under 
certain  types  of  sclerosis. 

I.  Disseminated  Sclerosis.  —This  resembles  the  condition  of  the 
Scime  name  in  the  brain.  The  cord  may  be  affected  alone,  but  the  biodn 
is  often  associated  in  the  disease — in  fact,  in  all  cases  where  the  brain  is 
affected  the  cord  is  involved  along  with  it. 

Characters. — The  degeneration  occui-s  in  patches  here  and  there 
towards  the  surface  of  the  cord,  and  Ijiuitetl  to  the  white  matter  as  a 
rule.  The  patches  have  a tendency  to  locafTncrease,  and  so  may  come 
to  involve  the  grey  matter  ; but  further,  when  they  are  situated  on  any 
of  the  conducting  paths,  the  latter  undergo  secondary  degeneration. 

II.  Secondary  Degeneration.— Suppose  the  cord  to  be  damaged 
at  a certain  point  by  inflammation  or  pressure,  what  is  the  result  ? Take 
the  case  of  caries  of  the  vertebioc.  The  damaged  part  of  the  cord  under- 
goes inflammatory  softening  in  its  entire  extent,  ?.e.,  a transverse  myelitis 
occurs.  But  above  and  below  the  seat  of  softening,  we  observe  secondary 
changes  involving  particular  paths  in  the  cord  and  extending  some  dis- 
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tance  in  the  lonj,ntndin!il  axis.  Let  us  now  trace  tliese  changes  along 
the  cord,  a proceeding  in  whicli  we  are  guided  hy  the  grey  gelatinous 
ap])earance  of  the  degenerated  ])arts.  doing  down  the  cord,  we  find  a 
degeneration  allecting  the  lateral  colunin.s  chielly,  corresponding  to  the 
crossed  ]>yraniidal  tracts : this  is  best  seen  high  up,  it  becomes  more 
limited  in  its  area  the  lower  we  go,  and  may  disajipear  in  the  lumbar 
region.  The  direct  pyramidal  tract  in  the  anterior  column  is  also  atl'ected, 
but  the  fibres  of  that  tract  being  short,  the  tmces  of  degeneration  soon 
disappear.  Passing  up  the  cord  now,  we  first  observe  changes  affecting 
the  whole  of  the  posterior  columns,  including  the  j)osterior  median 
column  and  postero-external  column,  as  well  as  the  direct  cerebellar 
tract ; further  up,  the  posterior  median  columns  and  direct  cerebellar 
tract  are  alone  affected,  and  it  may  be  pos.sible  to  trace  the  degeneration 
in  these  tracts  up  to  the  re.stiform  body  and  cerebellum  respectively. 
The  lateral  column  is  also  involved  to  a slight  extent. 

There  is  a certain  number  of  degenerations  in  the  cord  which  are 
secondary  to  a lesion  in  the  bi-ain.  If  the  motor  part  of  the  internal 
capsule  suffer  damage,  or  if  from  any  cause  (whether  tumour,  harmor- 
rhage  or  softening)  the  motor  tract  in  the  brain  be  rendered  unable  to 
conduct  motor  impulses  to  the  cord,  there  eirsues  a secondary  degenera- 
tion in  the  cor’d  e.xtending  along  the  paths  of  nornral  nrotor  conduction 
artd  perhaps  reachiirg  to  the  lirrrits  of  the  cord. 

DISEASES  ASSOCiATKrr  wirn  SECONDARY  DEGENERATION. 

I.  Locomotor  ataxia. — The  change  found  in  the  cord  in  this  dis- 
ease is  mainly  limited  to  the  posterior  cohrmns.  It  comrrrences  irr  the 
lumbar  region,  clo.se  to  the  central  canal  ; travels  rrp  in  the  posterior 
median  columns,  invading  the  colurrrns  of  Goll ; aird  in  the  cervical  region 
dinrinishes  in  its  lateral  extent,  so  that  there  the  columns  of  Goll  are 
alone  afl'ected,  the  sclerosed  parts  berng  clo.se  to  the  irredian  fissrrre. 
Together  with  this  Ave  usually  find  degeneration  of  the  posterior  root 
zone,  and  these  roots  are  conse<[uently  much  atrophied. 

II.  Spastic  paralysis  is  a disea.se  in  which  the  characteri.stic  lesion 
is  lateral  sclerosis.  It  usually  commences  in  the  lumbar  region,  and 
attacks  both  pyramidal  tracts,  afterwards  proceeding  along  the  cord. 
Usually,  there  is  a degree  of  lateral  extension,  and  the  ganglionic  cells  in 
the  anterior  cornu  are  invaded. 

III.  Infantile  spinal  paralysis.— Here  there  is  a descending 
.sclerosis  specially  affecting  the  anterior  cornua,  luid  as  the  disease  is  an 
acute  one  it  i.s  commonly  designated  by  the  synonym  of  “ poliomyelitis 
anterior  acuta.”  The  disease  is  usually  as.sociated  with  acute  meningitis 
f)f  the  cord.  The  ganglion  colls  in  the  anterior  cornu  atrophy,  and  so 
the  cornu  shrivels.  Ultimately  it  becomes  limited  to  certain  regions, 
and  it  produces  atrophy  of  certain  groups  of  muscle.s. 
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IV.  Progressive  Muscular  Atrophy  is  another  disease  as.so- 
ciated  witli  atrophy  of  the  ganglionic  cells  in  the  anterior  cornu  of  grey 
matter.  It  is  characterized  by  an  atrophy  commencing  usually  in  the 
muscles  of  the  ball  of  the  thumb  or  little  finger,  and  gradually  extend- 
ing over  the  body. 


SYPHILIS 

Of  the  cord  and  membranes  has  been  less  frertuently  observed  than 
in  the  brain,  but  the  changes  are  similar.  It  starts  in  the  dura  mater, 
and  causes  secondaiy  changes  in  the  cord,  leading  to  sclerosis. 

TUMOURS. 

The  great  majority  of  tumours  in  the  cord  are  secondary,  starting 
from  the  bones  of  the  spinal  canal  or  e.xtending  from  distant  parts. 
GUoma,  psammoma,  fibroma,  and  sarcoma  have  all  been  found. 
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